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1.0 INTRODUCTION 
 
1.1 Purpose and Scope 
 
This report presents the Engineering Evaluation/Cost Analysis (EE/CA) for implementing a non-
time critical removal action (NTCRA) to address sludge waste and contaminated soils in the 
Mohawk Tannery Site (the Site) in Nashua, New Hampshire (NH), waste generated from the Site 
currently stored in a landfill (Fimbel Door Landfill) on adjacent property, and Asbestos Containing 
Material (ACM) within the Site and currently stored in another landfill at a City owned property 
adjacent to the Fimbel Door Landfill property.  The purpose and scope of this EE/CA is to 
supplement a 2002 EE/CA with current costs and additional alternatives to conduct a NTCRA that 
was put on hold at the time.  This EE/CA will identify the objectives and goals of this sludge waste, 
soils, and ACM removal action, and will analyze the effectiveness, implementability, and costs of 
appropriate removal action alternatives that satisfy these objectives and goals. 
 
The United States Environmental Protection Agency (USEPA) issued a July 12, 2000 Approval 
Memorandum (Memorandum) to initiate the EE/CA process for the Site.  This Memorandum 
documents that the conditions at the Site meet the National Contingency Plan (NCP) criteria for 
initiating a removal action and that the proposed action is non-time critical.  A copy of this 
Memorandum is provided as Appendix A. 
 
1.2 Removal Action Process 
 
The USEPA publishes a Notice of Availability and a fact sheet describing the proposed removal 
action, which solicits public comment on the EE/CA.  In accordance with Title 40 Code of Federal 
Regulations (CFR) 300.415(n), this notice will announce the period during which the public has 
an opportunity to review and comment on the EE/CA and the recommended removal action.  This 
EE/CA, along with other documents/information which form the basis for the removal action, will 
be part of the USEPA Administrative Record File.  As detailed in the NCP 40 CFR 300.820(a) and 
300.825 the Administrative Record File is available for public inspection when the EE/CA is made 
available for public comment.  USEPA will provide a written response (Responsiveness Summary) 
to each relevant comment received during the public comment period.  A summary of the results 
of the EE/CA, USEPA’s response decision, as well as the Responsiveness Summary, will be 
provided in an Action Memorandum that will be approved at the end of this process.  The removal 
action can be initiated after the Action Memorandum is approved. 
 
2.0 SITE CHARACTERIZATION 
 
2.1 General 
 
This Section presents the site characterization information that supports the removal action 
recommendation.  This Section consists of: Site background and description; past response 
actions; source, nature and extent of contamination; analytical data; and risk evaluation.  
Additional information can be found in the Engineering Evaluation/Cost Analysis for the Mohawk 
Tannery Site (Tetra Tech NUS, 2002), the Draft Final Remedial Investigation Report, Operable Unit 
1 (Sanborn Head, 2005), the Final Report Solidification / Stabilization Bench-Scale Treatability 
Study for the Mohawk Tannery Site, Nashua, New Hampshire (Shaw Environmental, 2009), the 



Engineering Evaluation/Cost Analysis (EE/CA) Amendment 2 July 2018 
 
Mohawk Tannery, Nashua, NH   

Technical Memorandum titled Screening level human health and ecological risk assessment of the 
Southern Parcel at the Mohawk Tannery Superfund Site, Nashua, NH (EPA, 2013), and the Remedial 
Action Plan DRAFT 1.0 (GeoInsight, 2016). 
 
The Site was officially proposed to the National Priorities List (NPL) by the USEPA, with the 
concurrence of the Governor of New Hampshire on May 11, 2000, because of USEPA and the New 
Hampshire Department of Environmental Services (NHDES) investigations that documented a 
release of hazardous substances to the environment. At the time of the Draft Final Remedial 
Investigation, the Site was understood as comprised by two Operable Units (OUs), OU-1 and OU-
2, two contiguous parcels, approximately 15 acres each. However, no such formal designation was 
ever made, thus this document will refer to those parcels as the northern and southern parcels.  
The “northern parcel” contains the former manufacturing and waste management areas; and the 
“southern parcel” contains primarily undeveloped property. Both parcels border the Nashua River 
to the west and south. The Site is bordered by the Fimbel Door Corporation to the north, and 
residential parcels to the east and southeast. 
 
In July 2000, USEPA completed an Approval Memorandum documenting the decision to proceed 
with a NTCRA in the “northern parcel” of the Site. Then, in July 2002 EPA completed an EE/CA for 
this parcel, and an Action Memorandum was issued on October 2002. At the request of the City of 
Nashua, EPA did not move forward with the removal action, allowing time for a viable cleanup and 
re-development project to be developed.  In the interim, EPA conducted several limited 
investigations to assess the nature and extent of contaminants in both parcels as well as the human 
and ecological risk posed by those.  
 
 
2.2 Site Background and Description 
 
The former Mohawk Tannery, also known as Granite State Leathers, is located at 11 Warsaw 
Avenue on approximately 30 acres in Hillsborough County, Nashua, New Hampshire (See Figure 
1). The currently inactive facility produced tanned hides for leather between 1924 and 1984. Of 
the two contiguous, approximately 15-acre parcels of land, the northern parcel was historically 
used for tannery and waste disposal operations, while the southern parcel remains undeveloped 
and does not appear to have been used by the tannery. The Chester Realty Trust is the Site’s 
current owner and both parcels are under a purchase and sale agreement with a local private 
developer. The Site was proposed to the National Priorities List (NPL) in May 2000; however, at 
the request of the City of Nashua, EPA did not move forward with the listing on the NPL nor a 
removal action that was subsequently proposed, allowing time for a viable cleanup and re-
development project to be developed. During its 60 years of operation, the tannery produced 
sludge and acidic residues from the tanning process, much of which was disposed of on site. Site 
contaminants consist of: metals in ground water, soil, and in sediments within the Nashua River; 
asbestos in soil; and metals, pentachlorophenol, 4-methylphenol, 2,4,5-trichlorophenol, and 
dioxins in open sludge lagoons. Approximately 60,389 cubic yards(cy) of contaminated waste 
(sludge) remains at the site; most of this waste (approximately 54,815 cy) is contained in two 
Areas (Areas 1 & 2) in the northern parcel adjacent to the Nashua River, with one of these areas 
(Area 2) partially located within the 100-year flood plain and both areas totally within the 500-
year floodplain.  
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The Tannery Property is bordered to the east and southeast by residential properties, to the north 
by property currently owned by the Fimbel Door Corporation which includes a closed lined landfill 
formerly used for disposal of wastewater treatment sludge generated by the Mohawk Tannery, 
and to the west and south by the Nashua River.   
 
A Locus Map, and the Mohawk Tannery and surrounding properties, are shown on  Figures 1 and 
2. A Site plan is shown in Figure 3. Current Site features, as well as former Site features identified 
based on sources of historical information, are shown on Figure 4. Site photographs are included 
in the 2002 EE/CA found in Appendix B. 
 
After tanning related activities ended at the Site in 1984, several businesses including a landscaper 
and automotive repair operated at the Site as tenants to the Site owner. Sludge generated from 
former tannery operations were disposed in six unlined areas (Areas 1 through 6 - which remain 
in place now) located on the northern parcel, with the bulk of the sludge located in Areas 1 and 2, 
which were used as lagoons for the treatment of Site wastewater. Hide scraps and other assorted 
wastes were disposed in Area 7. An approximately 44,000-sf Main Site (Tannery) Building was 
formerly located in the eastern portion of the Site (Figure 5). A newer (ca. 1980) approximately 
11,000-sf 'high bay' cinder block 'Warehouse' formerly occupied the northwest portion of the 
Main Building, and an approximately 3,000-sf high bay 'Control Building' apparently constructed 
(ca. 1980) of pre-cast concrete 'slabs' was formerly attached to the southwest portion of the Main 
Building. A concrete slab/foundation remaining from the former Boiler House is located to the 
northwest of the Main Building. A wood-frame construction Secondary Clarifier Building was 
formerly located in the northwestern part of the Site. Several concrete foundations and slabs 
remaining from various wastewater treatment structures are in the central portion of the Site. The 
city of Nashua razed all above ground structures in 2014; footings, foundations and concrete slabs 
remain. 
 
Several underground storage tanks (USTs) and above ground storage tanks (ASTs) appear to have 
been formerly located at the Site, including: two approximate 10,000-gallon USTs located north/ 
northwest of the Boiler House, both apparently used to store No. 6 fuel oil; an approximate 2,000-
gallon UST, located east of the Main Building, used to store fuel oil and/or low-lead gasoline; and 
a 4,000-gallon fiberglass AST, formerly located immediately east of the Main Building, used to 
store sodium hydrosulfide (NaHS). All ASTs have been removed.  It is unknown if any USTs remain 
on-site.  If they are observed during soil grading/excavation activities, they will be addressed 
according to applicable Federal and State regulations.  
 
Fencing surrounds the north, east and south sides of the Site; however, the western side of the Site 
adjacent to the Nashua River is not fenced. The main access gate to the Site is located to the 
northeast of the slabs of the former Main Building at the end of Fairmount Street. 
 
The Site is currently zoned "RC" for residential multifamily high-rise structures (greater than 6 
stories). The Site vicinity is largely residential to the east and southeast, industrial/commercial to 
the north, and the Nashua River is located to the west and south. Most residents within four miles 
of the Site are served by municipal water supplies sourced approximately three to four miles from 
the Site. The nearest known (private) drinking water supply wells are about 2,000 feet southeast 
of the Site. These wells are not downgradient from the Site. The Nashua River flows from north to 
south along the west side of the Site. The Mine Falls Park Dam and Jackson Mills Dam are located 
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on the Nashua River approximately two miles upstream and two miles downstream, respectively, 
from the Site. The nearest municipal water supply intakes are located upstream and downstream 
of the Site, on the Merrimack River in Merrimack New Hampshire and in Lowell, Massachusetts 
respectively. The upstream Merrimack intake is approximately 1.8 miles north-northeast from the 
Site, and the downstream Lowell intake is approximately 14 miles south from the Site. Evidence 
of recreational swimming in the Nashua River adjacent to the Southern Parcel has been observed 
during field work. The Nashua and Merrimack Rivers near the Site are regularly fished, and 
stocked with fish. 
 
The Site’s geology consists of glacial and alluvial soil deposits overlying crystalline bedrock, and is 
illustrated on Figures 8 through 11. Site bedrock is identified as the Berwick Formation, typically 
described as a quartz-biotite-feldspar granofels or schist; and/or a Devonian-aged two-mica 
granite that intrudes the Berwick. Depth to bedrock varies considerably across the Site, from about 
6 to 9 feet in the northwest, to greater than 80 feet in the southeast portion of the Site near the 
former Main Building. A bedrock high extends from the northwest portion of the Site to the south-
southeast for approximately 500 feet, through much of Lagoon 1, to the eastern part of Lagoon 2. 
The principal soil types identified within the two lagoons at the Site, generally proceeding from 
ground surface to depth are: fill, tannery sludge, 'sludge sand', gravelly sand, sand, fine sand, and 
glacial till. 
 
Site hydrology is primarily influenced by the range and distribution of permeability in soils, 
bedrock topography, groundwater mounding near Lagoon 1, and the Nashua River at 
the western Site boundary. The surface water elevations of the Lagoon and Nashua River are 
approximately 128 feet and 117 feet (NAVD88), respectively. The average flow of the Nashua River 
in the Site vicinity is approximately 611 cubic feet per second (cfs), and the 7-day/l0-year low flow 
(7Q10) low flow is estimated at 31 cfs.  
 
Groundwater levels observed at the Site have been typically 7 to 72 feet (ft.) below ground surface 
(bgs), and at elevations of approximately 117 to 124 ft. (see Figure 12). In general, the depth to 
groundwater is greatest in the topographically highest (southeast) portion of the Site adjacent to 
the Main Building, and decreases with topography to the northwest, west and southwest. 
Groundwater flows in a generally southerly direction in the eastern portion of the Site, and in a 
generally westerly direction in the western portion of the Site. Groundwater appears to flow 
generally radially away from Lagoon 1. A northeast-southwest oriented groundwater divide is 
apparent from the vicinity of the bedrock high and the Lagoon 1 groundwater mound, to the 
Fimbel Door Landfill. 
 
The average hydraulic conductivities of the principal units are estimated at: sludge-sand (5 to 20 
ft./day), sand (50 to 100 ft./day), fine sand (10 to 50 ft./day), till (0.05 to 2 ft./day), and bedrock 
(4 to 30 ft./day). Horizontal hydraulic gradients range from about 0.002 to 0.005 feet per feet 
(ft./ft.) 
near the Fimbel Door Landfill south to the vicinity of the former Main Building, to as steep as 0.1 
to 0.3 ft./ft. between the Lagoon and the Nashua River. An average groundwater seepage velocity 
of approximately 0.8 to 1.7 ft./day is estimated for the apparent principal groundwater flow path 
at the Site (i.e., from north to south in the central and eastern portions of the Site). 
 
Available data indicate that Site’s groundwater discharges to the Nashua River. The limited data 
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on vertical hydraulic gradients near the River indicate an upward gradient. The direction of 
groundwater flow over much of the Site is to the south to southwest, and not directly to the west 
toward the River. The apparent cause of this diversion in groundwater flow direction and the 
groundwater divide, is that the saturated formations over much of the western portion of the Site 
adjacent to the River consist of relatively low permeability soils (sludge, sludge sand, till) and 
bedrock (i.e., the bedrock high). On average, Site groundwater discharge is estimated to contribute 
approximately 0.017 percent of the Nashua River stream flow as it passes the Site, equivalent to a 
groundwater to surface water dilution factor of approximately 5,800. Assuming the same 
groundwater discharge and a River flow equal to the 7Q10 low flow of 31 cfs, yields a dilution 
factor of about 300. 
 
 
2.3 Past Response Actions 
 
Investigations and Removal Actions 
 
Several environmental investigations and removal/pre-remedial activities have been completed 
at the Site in association with tannery-related wastes, and soil and groundwater contamination. 
The following is a summary and the reader is referred to the referenced documents for further 
description of the activities: 
 
• "Phase I Hydrogeologic Study, Granite State Leathers, Inc. Facility, Nashua, New Hampshire", 
dated April 1985, prepared by Goldberg, Zoino and Associates, Inc. (GZA) for Fairmount Height 
Associates (GZA, 1985a). An initial Site characterization was performed to support future Site use 
after the closure of the tannery. Information on historical tannery operations, waste streams, and 
treatment facilities was reviewed. Thirty-six test pits, and a test boring/monitoring well were 
completed. 
 
• "Phase II Hydrogeologic Study and Conceptual Closeout Plan, Granite State Leathers, Inc. Facility, 
Nashua, New Hampshire", dated October 1985, prepared by GZA for Fairmount Height Associates 
(GZA, 1985b). This study was performed to further characterize hydrogeologic conditions, the 
nature and extent of tannery sludge, the nature and extent of groundwater contamination, assess 
the potential impact to the Nashua River, and provide recommendations for containment of the 
tannery sludge/waste. Additional test pits and 12 test borings/monitoring wells were performed. 
 
• "Expanded Site Inspection, Mohawk Tannery Site, Nashua, NH", dated December 29, 1993, 
prepared by NHDES. Bottom sediment samples were collected by NHDES from six transects across 
the Nashua River, two upstream and four downstream from the former Mohawk Tannery effluent 
discharge pipe. Three sediment samples were collected from each transect, as well as a soil sample 
from the immediate proximity of the effluent discharge pipe. Samples were analyzed for total 
cadmium, chromium and lead, as well as acid extractable semi-volatile organic compounds 
(SVOCs) (i.e., phenolic compounds).  
 
• "Final Site Inspection Prioritization Report, for Mohawk Tannery, Nashua, New Hampshire", 
dated November 1996, prepared by NHDES. This report was prepared by NHDES as a preliminary 
screening to facilitate EPA's assignment of site priorities. This report summarizes the results of 
previous Site activities, and information from readily available sources. 
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• "Preliminary Sludge Characterization Investigation, Mohawk Tannery, 11 Warsaw Avenue, 
Nashua, New Hampshire", dated January 2001, prepared by GeoSyntec Consultants for 
Environmental Reclamation, Inc. (GeoSyntec, 2001). Sludge samples from Areas 1 and 2, 
considered representative of sludge characteristics Site-wide, were collected and analyzed. 
Analytical results indicated that none of the sludge samples exhibited hazardous waste 
characteristics pursuant to the Resource Conservation and Recovery Act (RCRA). The report 
concluded that the sludge could be handled, transported and disposed as non-hazardous solid 
waste at a USEPA- and NHDES-approved landfill. 
 
• USEPA, through contractors, performed a Time Critical Removal Action (TCRA) at the Site 
between September 2000 and January 2001 (Weston, 1999; Weston, 2001). Removal activities 
included: abatement of asbestos-containing material from the Main Building; characterizing and 
disposing of the contents of 42 drums, the 4,000-gallon sodium hydrosulfide AST, approximately 
400 gallons of contained sodium hydrosulfide, a large clarifier tank, removing and disposing of 
approximately 110 empty drums, and 360 laboratory-type containers. In addition, several gates 
at the Site were repaired and warning signs were posted indicating the dangers of trespassing. 
 
• In February 2001, USEPA requested that TtNUS complete an EE/CA for the Site as part of a Non-
Time Critical Removal Action (NTCRA), to focus on evaluating risks and identifying remedial 
alternatives for the on-Site sludge disposal areas. The EE/CA report was completed by TtNUS in 
July 2002 (TtNUS, 2002). It included a streamlined Human Health and Ecological Risk Evaluations 
which indicated that Site contaminants associated with the sludge/waste are likely to pose risk to 
human and ecological receptors under current and future exposure scenarios.  
 
Three removal action alternatives were considered for addressing the approximately 60,000 cubic 
yards of sludge identified on-Site: 
  
 1) Excavation and off-Site disposal (cost estimate [net present worth - NPW] of 
 approximately $15,000,000 to $23,000,000);    
  
 2) Consolidation into on-Site landfill (cost estimate [NPW] of approximately $6,000,000 to 
 $19,000,000); and 
  
 3) Excavation, off-Site treatment (incineration), and disposal (cost estimate [NPW] of 
 approximately $50,000,000 to $70,000,000). 
 
Alternative 1 was selected because it was considered the most implementable, it removed the 
sludge from the Site, and was considerably less expensive than Alternative 3. 
 
• In June 2005, Sanborn Head & Associates completed a Remedial Investigation (RI) (Draft Final 

Remedial Investigation for OU-1, Sanborn Head & Associates, 2005) that characterized the 
nature and extent of the Site contamination not addressed by the NTCRA (i.e. soils within the 
northern parcel excluding the Sludge Lagoons and Disposal Areas).  The RI completed the 
definition of the source and extent of contaminants released to soil and shallow groundwater on 
the northern parcel of the Site; provided information for an assessment of the current and future 
risks to human health and the environment; and provided information to subsequently evaluate 
remedial alternatives. 
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• In 2009 EPA retained Shaw Environmental Inc. to perform a Solidification/Stabilization Bench -

Scale Treatability Study. The result of this study identified that binders containing primarily 
Portland Cement (PC) with lesser quantities of blast-furnace slag and hydrated lime would meet 
site geotechnical criteria and metals leaching standards; however, post-treatment samples 
indicated higher phenol concentrations. Shaw recommended the use of absorbent additives to 
control this leaching. 
 

• In 2012, NHDES via an EPA funded cooperative agreement, retained Sanborn Head & Associates 
to collect soil, sediment and groundwater data in support of a Screening Level Risk Assessment 
(SLRA)of the Southern Parcel.  EPA completed the SLRA on September 2013.  The SLRA 
evaluated whether all or part of the southern parcel of the Mohawk Tannery Site has acceptable 
risk to human health and the environment. The data suggested that it may be possible to 
withdraw a portion of the Southern Parcel from the National Priorities List (NPL), provided that 
the future use of such portion be limited to recreation. In contrast, other areas of the southern 
parcel (i.e. the wetlands and areas with asbestos debris) presented contamination problems that 
need to be remediated before considering any form of re-use. Below is a summary of the human 
health and ecological risk conclusions. 
 

Human Health Risk Conclusions 

 

o Only two locations of surface and subsurface soil located near the Area 2 Closed 

Lagoon pose a potential recreational risk use from dioxin, although the average 

concentration across the southern parcel (as conservatively represented by the 

95% Upper Confidence Limit of the average concentration) does not pose a risk 

above EPA risk limits. 

 

o Asbestos has been detected at “trace” to 2% concentrations in surface soils along 

both sides of the walking path in the northern portion of the southern parcel, 

which could present a risk to recreational use. 

 

o There was no apparent recreational risk associated with wetland soil/sediment 

or riverbank surface soil and river sediment. 

 

o Groundwater exceeds drinking water standards, and therefore is not suitable for 

drinking without further treatment. Cancer risk and non-cancer hazard for a 

future resident were primarily attributable to use of groundwater as tap water 

and were significantly higher than USEPA and NHDES target risks and HIs. 

Please see Section 6.2.3 for more information. 

 

Ecological Risk Conclusions 

 

o There is a possibility of adverse ecological affects to terrestrial receptors in the 

northern and southern wetlands sediments, associated with cadmium, 

chromium, and dioxin. 
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o There is no significant risk to aquatic organisms associated with groundwater 

discharging to surface water or from river sediments. 

 
• In November 2016, a local private developer (Melton Associates, Inc.) retained GeoInsight Inc. 

to further the 2009 Shaw Environmental Bench Scale Study.  This treatability test evaluated the 
use of PC with organophilic clays and powdered activated carbon (PAC) absorbents. The 2016 
testing recommended the use of 16% by weight PC for Areas 2, 3, 4, 6, and 7 with 3% by weight 
PAC added to the perimeter of the treatment areas, and a 25% by weight PC for Area 1 with 3% 
by weight PAC admixed in perimeter treatment areas.  Subsequently, GeoInsight, Inc. presented 
a Draft Remedial Action Plan (RAP) to implement a solidification/stabilization remedial 
approach for the sludge disposal areas and contaminated soil areas.  

 
 
2.4 Source, Nature and Extent of Contamination 
 
The principal contaminants detected by TtNUS (2002) in the Site tannery sludge were: metals 
(e.g., antimony, arsenic and trivalent chromium), dioxins/furans, phenols (e.g., 4-methylphenol, 
pentachlorophenol), and lighter polycyclic aromatic hydrocarbons (PAHs) (e.g., naphthalene, 2-
methylnaphthalene). In general, the results of the RI indicated the presence of similar 
contaminants in Site soils (and building interior residue samples), with the addition of other 
metals (e.g., vanadium) and heavier PAHs, and generally less significant concentrations of phenols. 
Elevated concentrations of metals (i.e., arsenic and manganese), and typically lower 
concentrations of volatile organic compounds (VOCs) (e.g., chlorobenzene, 1,2-DCB, 1,3-DCB, 1,4-
DCB, 1,2-DCA) were detected in groundwater. 
 
Description of Principal Contaminant Source Areas 
 
The principal source areas are indicated on Figure 13. In general, the former tannery operations 
appear to be the primary source of contamination at the Site. Disposal Areas 1 through 7 contain 
about 60,000 cy of tannery sludge/waste. The adjacent Fimbel Door Property Landfill contains 
about 20,000 cy of wastewater sludge from the Tannery. Typically, contaminant concentrations 
detected in the sludge/waste have been higher than those detected in other Site media, except for 
residues/soils located within trenches and sumps/pits within the Main/Control Buildings. The 
concentrations of VOCs and non-PAH SVOCs (e.g., 1,2-DCB, 1,4-DCB, 1,2,4-TCB, phenol, 4-
methylphenol, 2,4,5-TCP, PCP), dioxin TEQ, antimony and manganese in the sludges were 
generally higher than in any of the other media, including the residues/soils from within the 
Main/Control Buildings.  
 
Other areas of soil contamination and/or residual wastes apparently related to the tannery 
operations are present at the Site. In general, these areas appear to contain substantially less 
contaminant mass and appear to be less significant contaminant source areas than the sludge/ 
waste disposal areas. These other areas include: residues/soils in trenches and sumps/pits within 
the former Main/Control Buildings concrete slabs; soils contaminated by tannery operations 
located beneath and/or adjacent to the Main Building slabs; and soils near the various wastewater 
conveyance and treatment structures. Typically, contaminant concentrations observed in samples 
from residues/soils located in trenches and sumps/pits within the Main/Control Buildings were 
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relatively elevated, and generally comparable to concentrations observed in sludge samples; 
whereas, the concentrations of contaminants detected in the other areas were typically 
significantly lower. 
 
 
2.5 Analytical Data 
 
This section summarizes the analytical data that is available from several investigations conducted 
from 1985 through 2013.  
 

2.5.1 1985 – 1996 Investigations 
 

From April 1985 through September 1996 EPA and NHDES conducted several pre-remedial 
investigations (see Section 2.3 above).  Samples from sludge waste, soils, groundwater, and river 
sediment, were collected and analyzed for metals, VOCs, and SVOCs.  The maximum concentrations 
detected in River Sediment samples were chromium (313 mg/kg), lead (163 mg/kg) and cadmium 
(18.7 mg/kg). Acid extractable SVOCs were not detected (reporting limits were listed as 400 to 
5,200 mg/kg).  All the results from these activities are summarized and presented in the "Final 
Site Inspection Prioritization Report, for Mohawk Tannery, Nashua, New Hampshire", dated 
November 1996, prepared by NHDES. 
 

2.5.2 2000 - 2002- Investigations 
 
Between September 2000 and July 2002, EPA performed several Removal Investigations and a 
Time Critical Removal Action (TCRA). Samples from sludge, soil, drums, and containers were 
collected.  Sludge and soil samples were analyzed for VOCs, SVOCs, pesticides/polychlorinated 
biphenyls (PCBs), metals (23 Target Analyte List [TAL] metals), dioxins/furans, hexavalent 
chromium and total sulfides. Sludge samples were also analyzed for Toxicity Characteristic 
Leaching Procedure (TCLP) SVOCs, TCLP pesticides, TCLP metals, corrosivity, and reactivity.  
Sludge samples from Areas 3 through 7 were also analyzed for TCLP VOCs and ignitability. 
 
The sludge samples exhibited concentrations of carbon disulfide, benzo(a)pyrene, 2-
methylnaphthalene, 4-methylphenol, pentachlorophenol, dioxins/furans, antimony, arsenic and 
trivalent chromium above USEPA and/or NHDES screening level criteria.  However, hexavalent 
chromium was not detected at concentrations above screening level criteria. Analytical results 
indicated that none of the sludge samples exhibited hazardous waste characteristics pursuant to 
the Resource Conservation and Recovery Act (RCRA).  Two separate investigations conducted by 
different contractors (GeoSyntec in 2001, and TtNUS in 2002) concluded that the sludge could be 
handled, transported and disposed as non-hazardous solid waste at a USEPA and NHDES-
approved landfill. 

 
2.5.3 2005 – 2013 Investigations 
 

The 2005 RI data can be summarized as follows: 
 
Interior Residue (IR) Samples (i.e. pits/sumps within the building slabs) 
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In general, contaminant concentrations detected in these samples were higher than those detected 
in other media.  Low levels of VOCs (BTEX, other AVOCs, CVOCs, ketones, MTBE and carbon 
disulfide) and several pesticides were detected in interior residues samples; however, none at 
concentrations above NHDES S-l Standards, USEPA Preliminary Removal Goal (PRGs) (at the time) 
or Oak Ridge National Laboratory (ORNL) ecological toxicological criteria (soil criteria). The 
detected concentrations were typically about one to four orders of magnitude below the soil 
criteria. One or more of the SVOCs: bis(2-ethylhexyl)phthalate [BEHP] and the PAHs 2-
methylnaphthalene and pyrene, were detected in three of the six samples analyzed. The only SVOC 
detected at a concentration above its soil criterion was BEHP (180,000 mg/kg) in one sample. 
PCBs were detected at 400 to 4,000 µg/kg in three of the six samples analyzed. The concentrations 
detected in all three samples exceed the USEPA PRG (at the time), and the concentrations detected 
in two samples exceed the NHDES S-1/S-2/S-3 Standards. However, reasonable maximum 
exposure (RME) risks were calculated for the trespasser based on exposure to both accessible Site-
wide surface soil and indoor dirt from an unoccupied portion of the Main Building, and the results 
were 6 x 10-6 ELCR and 0.08 HI.  Risks were also calculated for the current/future indoor worker 
exposed to indoor dirt in the occupied part of the main building.  The results were 2 x 10-5 ELCR 
and a non-cancer HI of 0.07.  All of these risks were found to be below EPA’s acceptable risk range 
and they are likely to be biased high because they assumed worker exposure to the maximum 
detected concentrations from the interior residue samples at the slab trenches and pits/sumps.  
 
Dioxins/furans were detected at concentrations of 17 to 1,300 nanograms per kilogram (ng/kg) 
TEQ (mammalian), with all sample concentrations above the USEPA PRG (at the time) of 3.9 ng/kg. 
Now, the NHDES S-l Standard for dioxins/furans in soil is 0.001 mg/Kg (1000.0 ng/Kg) and the 
USEPA PRG has been calculated as 5.11 x 10-5 mg/Kg (51.1 ng/Kg). All IR samples exhibited 
concentrations of multiple metals above soil criteria. Metals detected at elevated concentrations 
included: total chromium, arsenic, lead, zinc and antimony; and to a lesser extent cadmium, 
copper, mercury, barium, cobalt, manganese and nickel. Hexavalent chromium was not detected 
in any of the interior residue samples.  
 

Building Subslab Soil Samples 

Contaminant concentrations detected in these samples were substantially lower than those 

detected in the interior residue samples. Low levels of VOCs (TEX, naphthalene, 1,2-DCB, ketones, 

trichlorofluoromethane), and pesticides (alpha- and gamma-chlordane) were detected in subslab 

soil samples; however, none at concentrations above soil criteria. Generally, concentrations are 

about two to four orders of magnitude below soil criteria. One or two among the SVOCs: BEHP, 

fluoranthene and phenanthrene, were detected in only three of the sixteen samples analyzed; none 

at concentrations above soil criteria. PCBs were detected in one of the four samples analyzed at a 

concentration of 210 µg/kg, which exceeded the USEPA PRG at the time, however the risks posed 

by this and all other concentrations combined were found to be below the EPA acceptable risk 

level. The dioxin/furan concentrations ranged from 0.36 to 24 ng/kg TEQ (mammalian), with two 

of the four samples analyzed having concentrations above the USEPA PRG of 3.9 ng/kg TEQ. The 

only metal detected at concentrations exceeding NHDES S-l Standards was arsenic in three of the 

sixteen samples analyzed. Chromium was also detected at relatively elevated concentrations. 

Cobalt, lead, mercury and zinc were detected in one or two samples at relatively elevated 

concentrations. Hexavalent chromium was not detected in any of the sub-slab soil samples. 
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Exterior Soil Samples 
Average contaminant concentrations detected in these samples were intermediate between those 
of interior residue and sub-slab soil samples. Low levels of VOCs (ethylbenzene, toluene. CVOCs, 
ketones and carbon disulfide) and several pesticides were detected in about half the samples 
analyzed, however, none at concentrations above soil criteria. Detected concentrations were 
typically about one to four orders of magnitude below soil criteria. PCBs were not detected in any 
of the ten exterior soil samples analyzed. One or more of the SVOCs: PCP, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, 2-methylnaphthalene, 
phenanthrene and pyrene, were detected in seven of 45 samples analyzed. The only SVOCs 
detected at concentrations above soil criteria were: benzo(a)pyrene at 190 µg/kg in one sample; 
and PCP at 4,000 µg/kg at another sample. PCP was not detected in any other soil samples. The 
highest concentration of total detected PAHs (75,000 µg/kg), consisting of 2-methylnaphthalene 
and phenanthrene, was detected in one sample located near the fuel oil UST and former coal pile 
(Boiler House area). This and several other samples from this area were described as black, oil-
saturated and/or with slag/debris, and had elevated SVOC/PAH reporting limits (2,600 to 18,000 
µg/kg). Dioxins/furans ranged in concentration from 0.90 to 1,100 ng/kg TEQ (mammalian). All 
but one of the 13 samples analyzed had concentrations above the USEPA PRG of 3.9 ng/kg. 
Exceedances of NHDES S-l Standards were largely limited to chromium and arsenic. The highest 
chromium concentrations were detected in soil samples from the vicinity of the former chrome 
tanning solution fill up port, the former area of leather shavings piles east of the Main Building, 
and the vicinity of former wastewater conveyance/treatment structures to the west of the Main 
Building. Low concentrations (approximately 1 to 4 mg/kg) of hexavalent chromium were 
detected in five of the twelve samples analyzed; well below the NHDES S-l Standard and the USEPA 
PRG. Arsenic was detected at concentrations above NHDES S-1/S-2/S-3 Standards (11 mg/kg) in 
15 exterior soil samples. The distribution of elevated arsenic concentrations is relatively similar 
to chromium. Elevated arsenic concentrations were also detected in samples from north and west 
of the former Boiler House, and the former gravel pit with the maximum detected concentration 
of 39 mg/kg. Vanadium (no NHDES S-l Standard) was detected at concentrations up to 6,400 
mg/kg; generally, above the ORNL guideline of 2 mg/kg in each sample, and typically above the 
USEPA PRG of 7.8 mg/kg. Elevated vanadium concentrations were typically detected in samples 
from north and west of the former Boiler House. Other metals with moderately elevated 
concentrations (occasionally above soil criteria) included: mercury, nickel, zinc, beryllium, copper, 
cobalt, lead, manganese and selenium. 
 
Groundwater Samples 
The concentrations of organic contaminants (VOCs, SVOCs, dioxins/furans) detected in 
groundwater were relatively low, except near the Lagoons. There were only five instances where 
a VOC or SVOC was detected at a concentration above the USEPA Maximum Contaminant Level 
(MCL)/NHDES Ambient Groundwater Quality Standards (AGQS). Elevated concentrations of 
arsenic and manganese were detected in groundwater from the Lagoon area, and the southern 
more downgradient portion of the Site. Chlorobenzene and MTBE were the only VOCs detected in 
groundwater at concentrations above MCL/AGQS, each in one well. Other VOCs detected in Site 
groundwater, occasionally at concentrations above USEPA PRGs, included: chloromethane, 1,2-
DCB, 1,3-DCB, 1,4-DCB, 1,1-DCA, 1,2-DCA, acetone, tetrahydrofuran and carbon disulfide. In 
addition, as presented in Woodard & Curran (2004), relatively low concentrations of 1,1-DCA and 
PCE were detected in groundwater from the Fimbel Door Landfill property. SVOCs, including: 
BEHP, dimethyl phthalate, and naphthalene, were only detected in groundwater from four of 25 
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monitoring wells sampled. BEHP was the only SVOC detected in groundwater (from three wells) 
at concentrations above its MCL/AGQS or USEPA PRG. The maximum dioxin/furan concentration 
of 28 pg/1 TEQ was detected in one sample. The remaining samples analyzed had concentrations 
of less than 1 pg/1 TEQ, or not detected. None of the detected concentrations exceed the 
MCL/AGQS of 30 pg/1 TEQ, and four out of six of the detected concentrations exceed the USEPA 
PRG of 0.45 pg/1 TEQ. Only arsenic and manganese (maximum concentrations of 1.3 and 8.3 mg/1, 
respectively) were detected at concentrations above AGQS/MCL. Typically, the more elevated 
concentrations were observed in the generally more downgradient, western (Lagoon area) and 
southern portions of the Site. At the Fimbel Door Landfill, generally only arsenic has been detected 
above AGQSs/MCLs or USEPA PRGs. 
 
The 2013 SLRA data can be summarized as follows: 
 
Groundwater Samples 
Groundwater samples were collected from six existing monitoring wells, five mini-piezometers in 
two wetlands, and ten mini-piezometers along the river bank.  The samples were analyzed for 
metals, total chromium, hexavalent chromium, SVOCs, VOCs, 1-4-Dioxane.  At the monitoring wells 
arsenic, barium, and manganese, were detected in all six samples.  The maximum concentrations 
of these metals were 88.9 µg/L, 49.8 µg/L, and 2810 µg/L respectively. None of the chemicals 
detected exceeded the MCL, except arsenic.  At the mini-piezometers, only arsenic and lead 
exceeded the MCLs with 305.3 µg/L and 19.3 µg/L as their respective maximum concentrations. 
 
Surface Soil Samples 
Surface soil samples (0-0.5 ft. bgs) were collected from 55 locations and 12 samples from areas 
with ACM.  All fifty-five samples were tested for metals, and total chromium, some were also tested 
for hexavalent chromium, SVOCs, VOCs, PCBs, dioxin/furans, and asbestos.  Exceedances of 
benchmarks occurred for seven PAHs, bis(2-ethylhexyl) phthalate, pentachlorophenol, seven 
metals, PCBs, and dioxins/furans.  Pentachlorophenol was detected in one sample at a 
concentration of 0.38 mg/kg, and bis(2-ethylhexyl)phthalate was detected in five of 20 samples at 
a maximum concentration of 1.5 mg/kg.   
 
Sub-surface Soil Samples 
Sub-surface soil samples (1-2 ft. bgs) were collected from 5 locations and all were tested for the 
same parameters as surface soil samples except asbestos.  All 10 samples showed detections of the 
following chemicals (maximum concentration in parenthesis): arsenic (14.9 mg/kg), barium (365 
mg/kg), total chromium (13,000 mg/kg), lead (167.00 mg/kg), manganese (403.00 mg/kg), total 
PCBs (1.53 mg/kg), TE PCBs (8.210E-07 mg/kg), and TE dioxin/furans (1.180E-03 mg/kg). 
 
Surface Water Samples 
Surface water samples were collected from two on-site wetlands and they were tested for metals, 
total chromium, hexavalent chromium, SVOCs, and VOCs.    Exceedances of benchmarks occurred 
for the following chemicals (maximum concentration in parenthesis): benzyl alcohol (160 µg/L), 
phenol (5.3 µg/L), arsenic (40.9 µg/L), barium (161 µg/L), cadmium (3 µg/L), lead (35.4 µg/L), 
and manganese (3,190 µg/L). 
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Sediment Samples 
Sediment samples were collected from 10 locations along the river bank, 5 locations in the 
wetlands, and one location upstream and across the Nashua River.  Exceedances of no-effect 
benchmarks occurred for the following chemicals (maximum concentration in parenthesis): 
chlorobenzene (0.1084 mg/kg), bis (2-ethylhexyl) phthalate (0.27 mg/kg ), anthracene(0.12 
mg/kg), benzo (a) anthracene (0.36 mg/kg), benzo (a) pyrene (0.32 mg/kg), benzo (b) 
fluoranthene (0.41 mg/kg), benzo (k) fluoranthene (0.15 mg/kg), chrysene (0.37 mg/kg), 
fluoranthene (0.82 mg/kg), indeno (1, 2, 3-cd) pyrene (0.16 mg/kg), phenanthrene (0.61 mg/kg), 
pyrene (0.67 mg/kg), cadmium (3.02 mg/kg), chromium (99 mg/kg), lead (45.5 mg/kg), 
manganese (136 mg/kg), TE PCBs (5.300E-07 mg/kg), and TE dioxins/furans (1.680E-05 mg/kg). 
  
 
2.6 Risk Evaluation 
 

The 2002 EE/CA included a streamlined human health and ecological risk evaluations that focused 

on the seven sludge waste disposal areas of the Site. Then on 2005 the RI included a Human Health 

Risk Assessment (HHRA) and a Screening Level Ecological Risk Assessment (SLERA) for the soils, 

indoor dirt (inside existing buildings at the time), and groundwater within the northern parcel.  

Finally, on 2013, EPA’s Screening Level Risk Assessment evaluated the human health and 

ecological risk posed by soils, sediments, surface water and groundwater within the southern 
parcel.  The following are summaries of the risk evaluation findings for each investigation. 

2.6.1 2002 EE/CA Human Health Risk Summary 
 
The streamlined human health risk evaluation was performed to identify the risk to humans from 
soil and sludge at the site. The evaluation was conducted using standard quantitative risk 
assessment methods, except that it focused only on media of concern for the NTCRA at the time. 
Other media (groundwater, surface water, air) were not evaluated. 
 
The human health risk evaluation identified potential human health risks above EPA's target non-
cancer hazard index (H1) of 1.0 and/or cancer risk level (CR) of 1.0 x 10-4 for the following 
receptors and exposure scenarios: 

• Current or future adolescent trespasser exposed to wet sludge in Area 1: HI of 42.5, CR of 
1.86x10-3 
• Future lifetime resident exposed to surface soil in Areas 2 through 7: HI of 13.1, CR of 

 9.54 x10-5 
• Future lifetime resident exposed to surface and subsurface soil/sludge in Areas 1 through 
7: HI of 72.4, CR of 1.87 x 10-4 

 
The major contributors to excess non-cancer risks were 4-methylphenol, arsenic, antimony, 
cadmium, and manganese. The major contributors to excess cancer risks were dioxins, 
pentachlorophenol, arsenic, and benzo(a)pyrene. Benzo(a)pyrene was detected only in a very 
localized area of the site, in one sample from Area 7 and it does not appear to be a site-wide 
concern. 
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2.6.2 2002 EE/CA Ecological Risk Summary 
 

The streamlined ecological risk evaluation was a screening-level evaluation that used conservative 

screening values to identify all contaminants that may pose an ecological risk. Contaminant 

concentrations were compared against screening values to identify contaminants of potential 

concern (COPCs). COPCs do not necessarily pose a risk to ecological receptors, but rather indicate 

a potential risk that may warrant further investigation. The degree of potential risk posed by each 

contaminant was evaluated using hazard quotients (HQs). The HQ is the ratio of the contaminant 

concentration at the exposure point to its screening value. An HQ of greater than 1.0 indicates that 

adverse impacts are possible. 

The ecological risk evaluation identified potential risks to ecological receptors from exposure to 

wet sludge (considered sediment in the ecological evaluation) and surface water in Area 1 and 

surface soil in Areas 2 through 7 in the northern parcel. The evaluation identified numerous 

contaminants of potential concern (COPCs) in each media. COPCs for sediment and surface soil 

included multiple contaminants from each of the following contaminant classes: VOCs, SVOCs, 

pesticides, dioxins, and metals. COPCs for surface water included only one VOC, two SVOCs, and 

three metals. 

The maximum HQs identified for the Area 1 sediment were 35,000 (4-methyphenol), 30,400 

(chromium), and 2,293 (carbon disulfide). The highest HQs for Area 2 through 7 surface soil were 

8,823 (mercury), 1741 (aluminum) 528 (chromium), 298 (1,2,3,4,6,7,8-HpCDD dioxin), 200 (iron), 

and 179 (antimony). The highest HQ for surface water was 42 (manganese) followed by 5.4 

(carbon disulfide). Although the ecological HQs were calculated using conservative screening 

values, the magnitude of the HQs calculated for sediment and surface soil in the sludge areas in the 

northern parcel of the site indicates that contaminants at the site pose a real concern for ecological 

receptors. 

2.6.3 2005 RI Human Health Risk Summary 
 
The HHRA quantified current and possible future risk to people exposed to contamination in soil, 
indoor dirt, and groundwater throughout the Site, except for seven disposal areas, including two 
lagoons, associated with the former tannery that were evaluated previously (TtNUS, 2002). At the 
time the Site was being used by several businesses occupying the warehouse portion of the main 
building on a part-time basis, with some evidence of trespassers. Cancer risks and non-cancer 
hazards were evaluated for the following scenarios: 
 

• Current adolescent trespasser exposed to site-wide surface soil, 
• Current adolescent trespasser exposed to indoor dirt (i.e., building interior chemical 

 residues as represented by the IR samples) in the unoccupied part of buildings, 
 • Current/Future indoor worker exposed to indoor dirt in the occupied part of the main 
 building (warehouse), and 

• Future resident (child and adult) exposed to soil (at four different exposure points 
[Sitewide surface soil {0-1' bgs}, Site-wide subsurface soil {0 - 10' bgs}, Boiler House area 
surface soil {0-1' bgs}, Boiler House area subsurface soil {0 - 10' bgs}]); and tap water. 

 
These calculated risks were compared to USEPA's target cancer risk range of 1 x 10-6 to 1 x 10-4 
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excess lifetime cancer risk (ELCR), and the NHDES target risk of 1 x 10-5 ELCR. Non-cancer effects 
were compared to a maximum organ-specific target HI (HI) of 1. Reasonable maximum exposure 
(RME) risks calculated for the current trespasser based on exposure to both accessible Site-wide 
surface soil and indoor dirt from the unoccupied portion of the Main Building were 6 x 10-6 ELCR 
and 0.08 HI. Dioxin/furan TEQ and arsenic were the primary contributors to cancer risk; and PCBs, 
antimony and arsenic were the primary contributors to non-cancer hazard. 
 
The screening-level risk calculation for the current/future indoor worker exposed to indoor dirt 
in the occupied part of the main building indicated that the cancer risk (2 x 10-5) was within 
USEPA's cancer risk range and exceeded the NHDES target risk. The calculated non-cancer HI was 
0.07, below the NHDES and USEPA target. Dioxin/furan TEQ and arsenic were the primary 
contributors to cancer risk, and PCBs were the primary contributors to the non-cancer hazard. 
These risk estimates are likely to be biased high because they assumed worker exposure to the 
maximum detected concentrations from the interior residue samples from trenches and 
pits/sumps. The results for this exposure scenario suggested that no further evaluation was 
warranted for current and future full-time commercial use of the building. 
 
Cancer risk and non-cancer hazard for a future resident were primarily attributable to use of 
groundwater as tap water and were significantly higher than USEPA and NHDES target risks and 
HIs. Risks from groundwater exposure were: central tendency exposure (CTE) (ELCR = 6 x 10-4, 
HI = 20) and reasonable maximum exposure (RME) (ELCR = 4 x 10-2, HI = 400) cases. Arsenic, 
BEHP, dioxin/furan TEQ and 1,4-DCB were the main sources of cancer risk. Arsenic, manganese, 
BEHP and chlorobenzene were the main sources of non-cancer hazard. 
 
RME cancer risks from soil exposure for the adult and child resident combined exceed 1 x 10-5, 
but are less than or equal to 1 x 10-4, at all exposure points. These cancer risks were largely due to 
dioxin/furan TEQ and arsenic. RME soil HIs exceed one (HI = 3) only at the subsurface soil boiler 
house area exposure point, primarily due to vanadium. HIs for the other three soil exposure points 
(Site-wide surface soil, Site-wide subsurface soil, Boiler House area surface soil) were between 0.2 
and 1, and were largely due to arsenic and vanadium. 
 

2.6.4 2005 RI Ecological Risk Summary 
 
The 2005 RI SLERA quantified risk to plants, soil invertebrates, and terrestrial wildlife (birds and 
small mammals) exposed to contamination in soil in at the four principal habitats at the Site (red 
oak-white pine forest, oak-hickory forest, early successional forest/cultural grasslands, and red 
maple floodplain), and risk to terrestrial wildlife (birds and small mammals) exposed to 
contamination in sludge (and overlying soil) at six disposal areas associated with the former 
tannery (Areas 2 through 7). The aquatic environment of Disposal Area 1 (the open lagoon) was 
not included.  
The assessment endpoints and measures of effect for the SLERA included: 
 

• Assessment endpoint 1: Maintenance of upland plant communities and soil invertebrates 
exposed to chemicals in surface soil through direct uptake. 

 • Measure of Effect: Available eco-toxicity values (concentrations) for the protection of 
 plants and soil invertebrates. 
 • Assessment endpoint 2: Sustainability (survival, growth and reproduction) of bird and 
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 small mammal populations exposed to chemicals in surface soil and sludge through direct 
ingestion of soil or sludge, and consumption of soil invertebrates. 

• Measure of Effect: Available eco-toxicity values (body weight-specific doses) protective of 
exposure to chemicals in soil and sludge through direct ingestion and the food chain. 

  
More chemicals were detected in the early successional forest/cultural grasslands habitat than in 
the other three habitats, and most of the maximum surface soil concentrations occurred in this 
habitat (except for acetone, aluminum, beryllium, cadmium, cobalt, lead, and zinc). This habitat 
occupies a large portion of the Site, and is a disturbed area where most activities related to the 
tannery operation occurred. The concentrations of several metals (aluminum, total chromium, 
hexavalent chromium, copper, lead, manganese, mercury, nickel, vanadium and zinc) have the 
potential to cause adverse effects to ecological receptors in this habitat. Outside of this habitat, 
the list of chemicals that might cause adverse effects is shorter, and includes aluminum, total 
chromium, lead, vanadium and zinc. 
 
For sludge, the list of chemicals that have the potential to cause adverse ecological effects 
includes some of the same constituents as the soil: aluminum, total chromium, lead, mercury and 
zinc; as well as antimony, BEHP, cadmium and dioxins/furans. There was uncertainty associated 
with the conclusions for aluminum, total chromium, lead, mercury, vanadium, and zinc because 
the available eco-toxicity values (soil concentrations) were below the background soil 
concentrations established by the NHDES. 

 
2.6.5 2013 EPA SLRA Human Health Risk Summary 

 

A screening level human health risk assessment was conducted by comparing human health risk-
based concentrations with the maximum or upper 95% confidence limit concentrations of 
detected contaminants at groundwater, surface water, soils and sediment samples within the Site’s 
southern parcel. Human health risk-based concentrations were based on EPA's maximum risk 
limits for Superfund sites, a cancer risk of 1-in-10,000 (i.e. 1 x 10-4) for carcinogenic chemicals and 
a hazard quotient of one or less for non-carcinogenic chemicals. Contaminants in groundwater 
from monitoring wells and mini-piezometer wells exceeded risk-based concentrations for 
residents. 
 
The risk of chemicals in surface soil and subsurface soil was higher than the risk limit for 
residential receptors, but not for recreational receptors. Asbestos was detected in a limited area 
containing debris near the northern parcel and may have a risk to recreational receptors. Surface 
soils in two small wetlands did not have risk above EPA risk limits for recreational receptors. River 
bank surface soils and river sediments did not have risk above risk limits for recreational 
receptors, even when the risks of both media were combined.  
 

2.6.6 2013 EPA SLRA Ecological Risk Summary 
 
A screening level ecological risk assessment was conducted by comparing concentrations with the 
maximum or upper 95% confidence limit concentrations of detected contaminants at 
groundwater, surface water, soils and sediment samples within the Site’s southern parcel.  
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Surface water in two small wetlands may have an adverse effect on aquatic organisms due to 
elevated manganese. However, since surface water is not always present at these wetlands, 
aquatic organisms will probably not be present for a significant portion of their life cycle.  Thus, it 
was concluded that the potential ecological effects are not significant because of the limited 
populations of aquatic organisms that can be present and that their exposure would not be long 
enough to be considered chronic.  
 
Groundwater from mini-piezometer wells along the river bank would not exceed ecological 
benchmarks in river surface water after it is diluted as it emerges into the river.  
 
Adverse ecological effects in surface soil to terrestrial receptors are possible due to chromium and 
dioxin because the 95% UCL concentrations were higher than their respective benchmarks.  
 
Adverse ecological effects in surface soil in one of the wetlands (northernmost wetland) were 
deemed possible due to the presence of chromium and dioxin at levels that exceeded their 
respective benchmarks. Adverse effects in surface soil at the other wetland (southernmost 
wetland) were deemed possible due to the presence of cadmium, chromium and dioxin, at levels 
that exceeded their respective benchmarks.  
 
Site-related contaminants in river sediment did not exceed ecological benchmarks for aquatic 
organisms, and surface water in the Nashua River was not analyzed because previous studies had 
shown that site-related chemicals were not elevated. 
 
 
3.0 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES 
 
3.1 General 
 
This section presents the removal action objectives for developing the removal action alternatives 
to address the sludge waste and contaminated soils generated by the Site.  The preliminary 
removal goals, areas targeted for removal, and regulatory requirements are also presented. 
 
3.2 Development of Removal Action Objectives 
 
The development of removal action alternatives begins with the establishment of Removal Action 
Objectives (RAOs).  RAOs address the contaminants and media of interest and the exposure 
pathways that result in an unacceptable risk.  RAOs are medium specific or unit specific goals for 
protecting human health and the environment.   
 
The 2002 EE/CA (EPA, 2002), the 2005 RI (Sanborn Head & Associates, 2005), and the 2013 SLRA 
(EPA, 2013) presented the findings of baseline human health and ecological risk assessment for 
the sludge waste disposal areas at the Site’s northern parcel, the remaining soils and groundwater 
at the northern parcel, and several media within the southern parcel.  Using analytical results from 
these investigations and the results of the human health risk and ecological evaluations, 
contaminants of concern (COCs) that pose threats to human health and the environment were 
identified.   
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Preliminary Removal Goals (PRGs) were established for these COCs using risk-based values 
calculated from exposure scenarios identified in the streamlined human health risk evaluations; 
available guidance for addressing dioxin contamination; and the NHDES Soil remediation 
standards (SRS) concentrations. For all COCs except dioxins, the proposed PRG was selected from 
the lower of the risk-based PRGs corresponding to a cancer risk level of 1.0 x 10-6 and a hazard 
index of 1.0, unless this risk-based value was higher than the NHDES SRSs concentrations of metals 
in soil, in which case the SRS concentration was selected as the proposed PRG. For dioxin, the 
proposed PRG was selected based on regional screening levels based on non-cancer risk.  
 
Because the scope of the proposed NTCRA is limited to source control for contaminated soils, 
sludges, and wastes, PRGs were not developed for groundwater, surface water or river sediments. 
Also, the PRGS were based strictly on human health risk levels because the potential ecological 
effects are not significant, except for limited areas of soil contamination and sediment 
contamination   adjacent and within the two wetlands within the southern parcel, as concluded by 
the 2013 SLRA.   
 
The following is a table showing all the COCs and their respective proposed PRGs. 
 

Table 1.0 Preliminary Remedial Goals (PRGs) 
 

Contaminant of Concern EE/CA 
Amendment 
PRG 
(mg/kg) 

NHDES 
SRS 
(mg/kg) 

Benzo(a)pyrene 0.7 0.7 

Pentachlorophenol 3.0 3.0 

4-Methylphenol (p-
cresol) 

0.7 0.7 

Dioxin - TCDD (expressed 
as toxicity equivalency 
[TEQ])  

5.11E-05* 0.001 

Antimony 9.0 9.0 

Arsenic 11.0** 11.0 

Barium 1,000.0 1,000.0 

Cadmium 33.0 33.0 

Chromium total 1,000.0 1,000.0 

Lead 200.0*** 400.0 

Manganese 1,000.0 1,000.0 

Vanadium 393.0* NA 
Notes: 
SRS = Soil Remediation Standards. SRSs are derived from New Hampshire Code of Administrative Rules Chapter Env-
Or-606.19, Table 600-2 Soil Remediation Standards as-of 2017      
  
EE/CA - Engineering Evaluation/Cost Analysis        
NHDES - New Hampshire Department of Environmental Services       
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mg/kg- milligrams per kilogram 
* The PRG for Dioxin, and Vanadium is based on an EPA Regional Screening Level (RSL) assuming a Hazard Quotient 
(HQ) = 1, expressed as mg/kg.  
** Arsenic PRG may be modified to background, if determined during pre-design soil studies that Arsenic is 
attributable to background and background levels are higher than the current PRG of 11 mg/kg.  
     
*** The current EPA Region 1 approach for lead in soils is based on the Lead Technical Review Workgroup’s current 
support for using a target Blood Lead Level (BLL) of 5 µg/dL and updated default parameters in the Integrated 
Exposure Uptake Biokinetic Model (IEUBK) and Adult Lead Methodology (ALM).  Using these updated parameters, the 
model results in screening levels which round to 200 mg/kg for residential and 1000 mg/kg for commercial/industrial 
land uses. A target BLL of 5 µg/dL reflects current scientific literature on lead toxicology and epidemiology that 
provides evidence that the adverse health effects of lead exposure do not have a threshold.   
   
NA = Not Available    
 
The following RAOs were developed to address these unacceptable risks: 
 

• Prevent, to the extent practicable, direct contact with, and ingestion of, contaminants in 
tannery sludge/waste and associated soil at concentrations exceeding PRGs; 
 

• Prevent, to the extent practicable, direct contact with, ingestion, and inhalation of asbestos 
fibers present in ACM within the Site; 

 
• Prevent, to the extent practicable, a release of contaminants to the Nashua River from a 

flooding event; 
 

• Prevent ingestion of on-site groundwater that exceeds NHDES Ambient Groundwater 
Quality Standards (AGQSs); 
 

• Limit, to the extent practicable, further migration of contaminants from tannery 
sludge/waste and associated soil to site groundwater; and  
 

• Prevent, to the extent practicable, ecological receptor exposure to tannery sludge/waste 
which could potentially cause adverse effects. 
 
 

3.3 Removal Action Volume Estimates  
 

3.3.1 Sludge Waste Disposal Areas   
 
Sample analytical results were compared with the proposed PRGs to estimate the volume of 
sludge/waste and soil to be addressed under the NTCRA. The following table provides a summary 
of the estimated volumes of sludge/waste and overlying soils in each disposal area that contain 
COCs at concentrations exceeding PRGs. No evidence of sludge/waste was observed in Area 5 
during field investigation activities performed prior to the 2002 EE/CA, and samples collected 
from Area 5, at that time, did not exceed any of the proposed PRGs. As a result, no sludge/waste 
volume has been estimated for this area. Overlying soils on top of the sludge disposal areas contain 
COCs at concentrations exceeding PRGs. Soils outside of the disposal areas in the northern parcel 
will be addressed in Section 3.3.2. 
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Table 2.0 Estimated sludge waste and overlying soil volumes1 

 

Disposal Area Estimated Volume of 
Sludge/Waste (cy) 

Estimated Volume of 
Overlying Soil (cy) 

Area 1 29,630 0 
Area 2 29,630 8,889 
Area 3 556 222 
Area 4 800 400 
Area 6 1,111 667 
Area 7 4,459 2,230 

 
  TOTAL SLUDGE/WASTE and OVERLYING SOIL VOLUME:  78,594 
 

 
3.3.2 Contaminated Soil Areas in the Northern Parcel 

 

The 2005 RI documents several areas within the northern parcel outside of the disposal cells, that 

were tested and revealed concentrations above the PRGs.  Based on that data and the current PRGs 

the following are estimates of the volumes to be removed: 

 
Table 3.0 Estimated soil volumes2 

Soil Area Estimated Volume of Contaminated Soils* (cy) 
Former Main/Control Buildings sumps/pits  6  
Former Chrome Fill up (TP-01 sample area)  15 
Former Wastewater (TP-08 and 09 sample 
areas + TP 15 sample area + TP21 and 22 
sample area) 

1020 

Former Boiler House (TP-02 sample area) 100 
Main Building Subslab Soil (TP-34 sample 
area) 

10 

*These volumes assume that arsenic is attributable to natural conditions, and that the 95% Upper Confidence Limit3 

of arsenic site-wide is below the PRG of 11 mg/kg. If necessary, a naturally-occurring arsenic concentration may be 

determined via a future background study.  These volumetric estimates may increase if it is determined that arsenic 

is not attributable to background.   

TOTAL SOIL VOLUME:                                                               1,151 

                                                           
1 Source: KGSNE JV, LLC. Mohawk Tannery Site - Removal Alternatives Update Technical Memorandum, April 2018.  
2 These volume estimates are derived from the table at page 114 of the Sanborn Head & Associates, Draft Final Remedial 
Investigation OU-1, Former Mohawk Tannery Site, Nashua NH, June 2005 
3 The Upper Confidence Limit (UCL) is the upper boundary (or limit) of a confidence interval of a parameter of interest such 
as the population mean. From a risk point of view, a 95% UCL of mean represents a number that is health protective when 
used to compute risk and health hazards. USEPA Pro UCL Version 5.0.00 Technical Guide, September 2013. 
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3.3.3 Contaminated Soil Areas in Southern Parcel  

 
The 2013 EPA SLRA of the Southern Parcel documents the existence of areas with ACM and soil 
contamination exceeding PRG values.  Based on that data and the PRGs, the following are estimates 
of the volumes to be removed: 
 

Table 4.0 Estimated volumes of soil contaminated with asbestos and other COCs.4 
 

Soil Area Estimated Volume of Contaminated Soils (cy) 
Area with scattered asbestos debris  625  
Area with abundant asbestos debris 625 
Dirt bike area 1250 

 

  TOTAL SOIL VOLUME:     2,500 

 
3.4 Applicable or Relevant and Appropriate Requirements 
 

3.4.1 Definition of ARARs and TBCs 
 
In accordance with Section 300.415(j) of the NCP, on-site removal actions conducted under 
CERCLA are required to attain Applicable or Relevant and Appropriate Requirements (also 
referred to as “ARARs”) to the extent practicable.  In determining whether compliance with ARARs 
is practicable, the lead agency may consider appropriate factors, including the urgency of the 
situation and the scope of the removal action to be conducted. 
 
While ARARs under CERCLA pertain only to on-site activities, off-site activities relating to 
hazardous waste disposal are required to meet all applicable laws including, but not limited to: 
Department of Transportation regulations governing the marking and labeling of hazardous 
materials shipments (49 CFR 192), shipping requirements (49CFR173), and transport of 
hazardous materials by motor vehicles (49 CFR 173 and 49 CFR 177); and RCRA regulations 
governing transporter activities and treatment, storage, and disposal facilities (40 CFR 261-264), 
land disposal restrictions (40 CFR 268), and off-site response actions (40 CFR 300.440); and 
CERCLA 121(d)(3). Other non-ARAR off-site requirements include state labeling, shipping, and 
transport requirements for state-designated hazardous wastes and CERCLA Section 121 (d)(3) 
requirements for the off-site transfer of CERCLA wastes. 
 
The Occupational Safety and Health Administration (OSHA) regulations are not ARARs, but apply 
to both on- and off-site activities. These include regulations governing performance of activities at 
hazardous waste sites (29 CFR 1910.120), general construction guidelines (29 CFR 1926), and 
occupational exposure to asbestos (29 CFR 1910.1001). 
 

                                                           
4 These estimates are based on the areal extent as depicted in Figure 2 (Proposed Sampling Location Plan) of the USEPA, 
Screening Level Human Health and Ecological Risk Assessment of the Southern Parcel at the Mohawk Tannery Superfund 
Site, Nashua, NH, September 2013.  They are rough estimates using the figure scale and assume a depth of 1 foot. 
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ARARs are subdivided into chemical-specific ARARs (that apply to establishing chemical cleanup 
standards), location-specific ARARs (that apply to certain locations, like rivers and wetlands), and 
action-specific ARARs (that apply to certain activities, like dredging and filling).  The following 
sections summarize the key ARARs considered in developing removal alternatives. 

 
 3.4.2 Chemical-Specific ARARs and TBCs 

 
Chemical-specific ARARs are usually health- or risk-based numerical values or methodologies 
which, when applied to site-specific conditions, result in the determination of numerical values 
that establish the acceptable amount or concentration of a chemical that may be found in, or 
discharged to, the ambient environment. In general, chemical-specific requirements are set for a 
single chemical or a closely-related group of chemicals. These requirements do not consider the 
mixture of chemicals. Several chemical-specific ARARs and TBCs were identified. 
 
The EPA Region IX Preliminary Remediation Goals, the EPA oral non-cancer toxicity value, or 
reference dose (RfD), for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) at the Integrated Risk 
Information System (IRIS), February 2012, and the NHDES Soil Remediation Standards are 
identified ARARs that were used in the data evaluations and human health risk evaluations to 
identify potential contaminants of concern and develop PRGs. A summary of potential chemical-
specific ARARs and TBCs for each removal action alternative is presented with the detailed 
analysis of each alternative (Section 5.0). 
 
 3.4.3 Location-Specific ARARs and TBCs 
 
Location-specific ARARs are restrictions placed on the concentrations of hazardous substances, or 
the conduct of activities solely because they are performed in specific areas. The general types of 
location-specific ARARs that may be applied to the site are briefly described below. 
 
Several federal and state ARARs regulate activities that may be conducted in wetlands and 
floodplains. These regulations and requirements may apply because portions of the site are either 
occupied by wetlands or are situated in the 100-year floodplain and/or 500-year floodplain. The 
Wetlands Executive Order (E.O. 11990) and the Floodplains Executive Order (E.O. 11988), 
incorporated into 40 CFR Part 6, Appendix A, require that wetlands and floodplains be protected 
and preserved, and that adverse impacts be minimized. Section 404 of the Clean Water Act and 
state wetland protection regulations restrict activities that adversely affect wetlands and 
waterways. 
 
Additional location-specific ARARs include the Fish and Wildlife Coordination Act, which requires 
that any federal agency proposing to modify a wetland or body of water must consult with the U.S. 
Fish and Wildlife Service. A summary of potential location-specific ARARs and TBCs for each 
removal action alternative is presented with the detailed analysis of each alternative (Section 5.0). 
 
 3.4.4 Action-Specific ARARs and TBCs 
 
Action-specific ARARs are usually technology- or activity-based requirements or limitations on 
actions taken with respect to hazardous wastes. These requirements are generally focused on 
actions taken to remediate, handle, treat, transport, or dispose of hazardous wastes. These action-
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specific requirements do not in themselves determine the remedial alternative; rather, they 
indicate how a selected alternative must be implemented. The general types of action-specific 
ARARs that may be applied to removal actions at the site are briefly described below. 
 
Most action-specific ARARs fall into three primary categories: federal and state regulations 
pertaining to the Clean Water Act (CWA), Clean Air Act (CAA), and RCRA. CWA ARARs generally 
regulate the discharge of treated groundwater. CAA requirements typically pertain to air 
emissions from hazardous waste treatment operations and from dust generated from removal 
activities (including asbestos). RCRA ARARs typically establish design, operating, and monitoring 
requirements for hazardous waste treatment facilities. A summary of potential action-specific 
ARARs and TBCs for each removal action alternative is presented with the detailed analysis of each 
alternative (Section 5.0). 
 
For the purposes of identifying ARARs for removal alternatives in the EE/CA, it is assumed that 
sludge/waste retained on-site would not be classified as a hazardous waste. However, any waste 
taken off-site would be tested to confirm it does not meet hazardous waste standards.  Any 
contaminated materials disposed on on-site will be capped on-site with caps that meet relevant 
and appropriate hazardous waste standards (therefore are protective for any type of waste that 
may be consolidated under the lagoon caps).  
 
 
4.0 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES 
 
4.1 General Response Actions 
 
The general response actions identified to attain the RAOs presented above include: 
 

• No Action, 
 

• Excavation with Off-Site Disposal, 
 

• On-Site Treatment (Solidification/Stabilization), 
 

• Waste Encapsulation and Impermeable Capping. 
 
The No Action general response action would not address the existing risk to human health and 
the environment identified in Section 2.6 above.  However, the No Action response action is 
included in this EE/CA because it is required by the NCP [40 CFR 300.430(e) (6)] as a baseline for 
evaluating all other removal alternatives under consideration. 
 
4.2 Other Actions 
 
North of the Site, lies the Fimbel Door property which contains a landfill that holds sludge waste 
from the former Mohawk Tannery operations and areas of soil contaminated with ACM. Further 
north from the Fimbel Door property, lies a City-owned property that contains ACM that was 
removed during the recent construction of the Broad Street Parkway (See Figure 2).  This ACM is 
properly capped.  These two properties are not considered part of the Mohawk Tannery Site, 
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however, for a redevelopment proposal that is currently being reviewed by EPA and NHDES, 
access to these two properties is needed.   
 
Furthermore, the contaminated media within these two properties, some of which is Site-related, 
needs to be removed and disposed at some other location.  The alternatives laid out in this EE/CA 
Amendment assume access to both properties and include the removal and disposal of the sludge 
waste from the Fimbel Door Landfill and the ACM from the City -owned property.  Specifically, all 
the sludge waste from the Fimbel Door Landfill (estimated at 20,000 cy) would be excavated and 
either treated or moved to existing below-ground sludge waste Areas 1 & 2, and encapsulated with 
an above-ground vertical containment structure along with sludge waste and contaminated soils 
to be excavated from other areas of the Site.  In addition, ACM from the City-owned property 
(estimated at 17,000 cy) and ACM contaminated soils (estimated at 5,000 cy) at the Fimbel Door 
property would be excavated and deposited into a capped cell adjacent to the eastern edge/wall 
of either the containment structure that would be built or the solidification monolith that would 
be created after treatment of the tannery waste.  
 

Table 5.0 Estimated volumes of sludge and contaminated soils at other properties 
 

Soil or Sludge Area Estimated Volume of Contaminated Soils (cy) 
Fimbel Door Landfill (sludge waste) 20,000 
City Parkway Asbestos Disposal Cell 17,0005 
Fimbel Property Asbestos 5,0006 

 

  TOTAL SLUDGE AND SOIL VOLUME:   42,000 

 

4.3  Identification and Screening of Applicable Technologies 
 
Potentially applicable technology types for the sludge waste and contaminated soils at the Site are 
identified in this section.  The potentially applicable technology types were derived from 
experience with similar types of contaminants, the 2002 EE/CA for the Site, and a Technical Memo 
prepared by KGSNE on April 2018, that updates the 2002 EE/CA options with current cost figures 
and additional alternatives.  
 
As defined in the USEPA Remedial Investigation/Feasibility Study (RI/FS) guidance document 
(USEPA, 1988), the term “technology type” refers to the general categories of technologies, such 
as biological treatment, physical treatment, capping, and excavation. This EE/CA focuses on the 
development of removal action alternatives that can address sludge waste and contaminated soils 
associated with the Site that are within the two parcels comprising the Site, sludge waste deposited 
at the adjacent Fimbel Door Landfill by the tannery operation; ACM within the Site, the adjacent 
Fimbel Door property and an adjacent property owned by Right of Way (ROW) by the City of 
Nashua, which are consistent with the proposed re-development at the Site. 

                                                           
5 Estimate from available documentation for asbestos disposal cell construction at the City/Parkway Right of Way on file 
with NHDES. 
6 Preliminary value based primarily on a visual indication of asbestos in surface soil to the north of the Fimbel Landfill and 
a limited number of test pits advanced through the asbestos waste by GeoInsight. 
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The identification of remedial technologies for the sludge waste and contaminated soils was 
derived from the previously mentioned sources, considering the future use of the Site and the 
surrounding communities.  Several screening steps were conducted prior to selecting the most 
promising technologies to be assembled into removal alternatives.  An initial screening of 
technologies was conducted by preparing a draft technical memorandum updating and 
supplementing those alternatives that were identified in 2002.  During the initial screening step, 
technology types were evaluated based on technical implementability.  Those and other 
technology types that could not be implemented effectively were eliminated from further 
consideration.  Site-specific information, were appropriate, was used to screen out technology 
types and that could not be effectively implemented.   
 
4.4 Development of Removal Action Alternatives 
 
Removal action alternatives were developed for the sludge waste and contaminated soils using 
various combinations of technologies that were retained in the screening evaluation and discussed 
above.  Often, a combined approach is necessary to achieve the RAOs.  The development of 
alternatives has considered the distribution of contaminants in the soils, an in the sludge waste 
areas and the suitability of the various technologies to the conditions of the Site and the potential 
re-use that has been identified.   
 
EPA guidance and the NCP require that a No Action alternative be developed as a baseline to which 
other alternatives can be compared.  USEPA guidance and the NCP state that a containment option 
involving little or no treatment, be developed, as well as treatment alternatives that, to the degree 
possible, eliminate the need for long-term management (including monitoring) at a site, and other 
alternatives that treat the principal threats posed by hazardous substances at a site but that vary 
in the degree of treatment employed and the quantities and characteristics of the treatment 
residuals and untreated waste that must be managed. The following NCP remedy expectations and 
their potential application to contaminated sludge waste and soils, summarized below, were 
considered in the development of removal alternatives for the Site. 
 

• Use treatment to address principal threats wherever practicable. One of the 
alternatives (Alternative 4) uses in-situ treatment of the wastes. However, none of the 
source material is considered highly toxic (i.e., greater than 10-3 risk), therefore, principal 
threat wastes are not present at the site. Principal threat wastes are those source materials 
considered to be highly toxic or highly mobile which generally cannot be contained in a 
reliable manner or would present a significant risk to human health or the environment 
should exposure occur. The way principal threats are addressed generally will determine 
whether the statutory preference for treatment as a principal element is satisfied. Wastes 
generally considered to be principal threats are liquid, mobile and/or highly-toxic source 
material. 
 

• Use engineering controls such as containment for waste that poses a relatively low 
long-term threat or where treatment is impractical.  Capping and vertical containment 
is incorporated into some of the removal alternatives to address sludge waste and 
contaminated surface and subsurface soils that pose a low, long-term threat or where 
treatment is impractical. 
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• Use a combination of methods, as appropriate, to achieve protection of human health 
and the environment.  Some of the removal alternatives include various combinations of 
vertical and horizontal containment methods plus institutional controls, which might 
include measures such as a deed notice, activity and use restriction (AUR), or City 
Ordinance, to achieve protection of human health and the environment.   
 

• Use institutional controls as needed to supplement engineering controls to prevent 
or limit exposure.  Long-term institutional controls will be established as mentioned 
above to prevent exposures to contaminants left in place subject to engineering controls. 
 

• Consider using innovative technologies when they offer the potential for superior 
treatment performance or implementability.  Innovative technologies were evaluated 
during the screening of technologies.  Innovative use of materials or measures, such as in-
situ solidification/stabilization and the use of secant walls, are being considered.  
 

• Prevent further migration of groundwater plumes and exposure to contaminants in 
groundwater.  While groundwater is not directly addressed by the removal action, there 
is no current exposure to groundwater in the Site due to the existence of public water 
service in the area.  Activities to determine the Site’s impact of groundwater to the Nashua 
River have been conducted in the past and the data does not indicate an unacceptable risk 
from contaminants in surface waters. The removal alternatives (except no action) will 
prevent and/or minimize the migration soil/waste contamination to groundwater as part 
of the source control component of the alternatives.   

 
4.4.1 Additional Screening Evaluation  

 
The retained technology types were evaluated based on effectiveness, implementability, and cost.  
Site-specific conditions, Site history, the river and its surroundings (including the 100- and 500-
year floodplains) were considered during this evaluation, including significant limitations on open 
areas near the river that are large enough to stage construction equipment, and/or treatment.  
Land near Areas 1 & 2 in the northern parcel and near the adjacent Fimbel Door Landfill was 
assumed to be available for use, for the purposes of this EE/CA Amendment.  
 
The overall goal of the secondary screening was to develop a list of the most promising alternatives 
to be combined into a set of removal action alternatives for detailed evaluation.  When detailed or 
site-specific information was unknown, assumptions were applied to allow for an engineering 
evaluation and cost analysis. 
 

4.4.2 Technologies Retained for Additional Analysis 
 
A wide range of technologies have been evaluated for their applicability to remediating the sludge 
waste and contaminated soils at the Site.  The technologies retained through the screening process 
are presented below.   
 
The technologies that will be retained for further analysis are presented below and are further 
addressed in more detail and compared to other retained alternatives in Sections 5 and 6 of this 
report: 
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• No Action; 

 
• Excavation with Off-Site Disposal, 

 
• On-Site Treatment (Solidification/Stabilization), and  

 
• Waste Encapsulation and Capping. 

 
Figures 16,17 and 18 show conceptual layouts for each alternative. 

 
 4.4.3 No Action 

 
In accordance with the NCP and USEPA guidance, a No action alternative is required to be 
developed as a baseline that other alternatives can be compared to.  Under No Action, no cleanup 
activities, including removal or containment of sludge, contaminated soils, monitoring, 
engineering controls, or institutional controls, are to be implemented.   
 

4.4.4  Alternative 1: Excavation with Off-Site Disposal 
 
The 2002 EE/CA recommended selection of the excavation and off-site disposal alternative 
(Alternative 1) for the NTCRA. The Subsequent NTCRA Action Memorandum proposed this 
removal action. The 2002 EE/CA called for the excavation of approximately 60,000 cy of sludge 
waste and contaminated soil.  The amended Alternative 1 calls for excavating approximately 
52,587 cy, which includes 20,000 cy from the Fimble Door Landfill and additional asbestos-
contaminated material. 
 
Definable Features of Work (DFOWs) & Costing Assumptions: 
 
Site Access Road & Construction: Access road construction would initiate at the Broad Street 
Parkway entrance, through the City of Nashua Parkway Right-of-Way, through the Fimbel Door 
Corporation property, and would extend across a known asbestos disposal site (ADS) and connect 
to an existing gravel/dirt road that accesses the Mohawk Tannery property northwest of Areas 1 
and 2. 
 
Building/Foundation Demolition: The structures formerly present on the Mohawk Tannery site 
have been razed and removed. The sole remaining remnants of these buildings are the concrete 
floor slabs and foundations. The concrete slabs around Area 6 will require removal and disposal. 
Based on available data, it does not appear that Area 6 sub-slab sample collection or concrete 
sample collection has been conducted to determine whether the concrete has been impacted by 
contamination. Testing may be required to determine this. Samples of residue within portions of 
the main building and associated out-building slabs have identified the presence of contaminants 
which exceed PRGs. Sub-slab soil samples collected from this area have also identified similar 
contaminants. However, no concrete samples have been collected to determine if the 
contaminants detected in the residue and/or sub-slab soil are present in the concrete slabs as well, 
which may require waste management. 



Engineering Evaluation/Cost Analysis (EE/CA) Amendment 28 July 2018 
 
Mohawk Tannery, Nashua, NH   

 
Haul Road Construction: Existing Site roads would be improved to allow unimpeded construction-
related traffic. Improvements assumed include modifications to grading, placement and grading 
of gravel surfaces, and increased widths in some areas. 
 
Stockpile/Staging Area Preparation: Stockpile areas established and maintained in Areas 5 and 6. 
Stockpiles would be underlain by a 12-inch thick layer of gravel over a 40-mil high density 
polyethylene (HDPE) liner and 6-inches of gravel. Gravel and liner would be graded to promote 
drainage to the perimeter of the stockpile, and bermed to prevent run-off or run-on during 
precipitation events. Any stockpiling in the 500-year floodplain would need to be protected from 
flooding (put on a raise pad or bermed). 
 
Dewatering: Excavation dewatering would be required in Areas 1, 2, and 3 via three pumps 
discharging to a fractionation tank. A transfer pump would discharge settled water from the first 
fractionation tank to a second tank for additional settling prior to potential treatment, and 
discharge to the publicly-owned treatment works (POTW) via a connection to the existing sewage 
pipeline that is on-site. Routine discharge samples would be collected during the dewatering 
effort. An estimated 250,000 gallons of total dewatering volume is assumed. 
 
Sludge Waste/Soil Excavation: Excavate and stage overlying soil using a track-mounted excavator 
with a two-cubic-yard bucket and transport soil via two off-road dump trucks. Soil will be staged 
for later reuse. Excavation of waste/sludge material is assumed at a reduced rate of production 
due to moisture content and odor management considerations (see below). Sludge transported to 
stockpile staging area for moisture and odor management (mechanical mixing of agricultural 
lime). The PRG-exceeding contaminated soil (1,200 cy) would be removed from all areas within 
the northern parcel. Approximately 2,500 cy of material from the southern parcel will also be 
excavated and transported for off-site disposal, plus 42,000 cy of contaminated material from 
other adjacent properties. 
 
Asbestos Excavation:  Soils containing ACM from the adjacent Fimbel Door Landfill, the City-owned 
property, and the southern parcel of the Site, will be handled separately from other soil 
excavations.  The material will be kept wet always to minimize the release of asbestos fibers to the 
ambient air during the soil excavation, transportation, and disposal off-site. Air samples will be 
collected and analyzed to monitor the levels of asbestos fibers in the work area and the worker’s 
exposure. 
 
Dust and Odor Suppression: Routine water-bar spraying of access and haul roads. Foam odor/dust 
suppression of work areas plus agricultural lime additive mixing to stockpiles at 10% by weight. 
Excavation perimeter surrounded by misting nozzles spraying odor reduction solutions. Solution 
mixed on-site in storage tank and delivered via diesel pumps. 
 
Air Monitoring: Perimeter air monitoring would be required daily at two locations (up and 
downwind) for the duration of the excavation. Air samples analyzed for the presence of sulfide and 
dioxin. 
 
Excavation confirmatory samples: Confirmation soil samples collected at a rate of one per 500 
square feet of exposed excavation for laboratory analysis of dioxin, semi-volatile organic 



Engineering Evaluation/Cost Analysis (EE/CA) Amendment 29 July 2018 
 
Mohawk Tannery, Nashua, NH   

compounds (SVOCs), and metals. Waste characterization samples collected at a rate of one per 500 
tons of sludge/waste for disposal. Sample analyses for volatile organic compounds (VOCs), SVOCs, 
and metals via the Toxicity Characteristic Leaching Procedure (TCLP), flashpoint, corrosivity, 
reactivity, and free-liquids.  
 
Transportation and Disposal: Assumed 20 trucks loaded per day. The 2002 EE/CA stated that a 
RCRA Subtitle D landfill facility located in New Hampshire would accept non-hazardous wastes. 
The 2002 EE/CA assumed that a RCRA Subtitle C landfill located in upstate New York would accept 
the hazardous waste stream. However, as of September 2017, this landfill is no longer accepting 
wastes for land disposal. Therefore, trucking to a facility in the upper Midwest is assumed. If it is 
necessary to dispose of hazardous waste stream at a RCRA Subtitle C landfill, costs are expected 
to increase by approximately 40%. 
 
Site Restoration: Excavations will be backfilled with the overlying soil previously excavated and 
staged, supplemented with off-site borrow material. Backfill will be placed in 6-inch lifts and 
compacted to original Site grades. A 4-inch layer of topsoil will be placed on impacted areas, and 
will be hydro-seeded and mulched. No excavation is expected at the wetlands within the southern 
parcel of the Site.   However, some restoration of wetland and floodplain habitats with native 
vegetation may be required if disturbance or excavation of wetlands are necessary due to adjacent 
soil excavations. 
 
Monitoring wells will be abandoned following ARAR standards for well abandonment 
 
Site Staffing/Labor: Site management staff will require travel expenses; however, site labor and 
operators will be local. 
 
Post-Removal Site Control (PRSC): These controls would include quarterly inspection and 
maintenance of the new vegetation, and erosion/sedimentation control features (as needed). They 
would be required for two years. 
 

Figure 4 (Figure 4-1 from TtNUS) provides a conceptual layout of Alternative 1.  

 
4.4.5  Alternative 4: On-Site Treatment (Solidification/Stabilization) 

 
During the 2002 EE/CA, alternative 2 (Excavation and Consolidation into On-Site Landfill) and 
alternative 3 (Excavation, Off-Site Treatment and Disposal) were screened out.  To be consistent 
with that document, this EE/CA amendment is keeping the sequence of the alternatives 
numbering, thus this documents only looks at the No Action Alternative, Alternative 1(Excavation 
with Off-Site Disposal), Alternative 4 (On-Site Treatment (Solidification/Stabilization)), and 
Alternative 5(Waste Encapsulation and Impermeable Capping). 
 
The solidification/stabilization alternative is similar in scope and magnitude to the approach 
identified in the GeoInsight RAP. Although the solidification/stabilization alternative was not 
selected in the 2002 Action Memo, stabilization bench testing performed in 2009 and 2016 
identified that PC and binders coupled with powdered activated carbon provided a suitably strong, 
minimally transmissive, stabilized material that did not present a leaching concern for organic 
constituents in the sludge. Therefore, this alternative is undergoing additional evaluation. 
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DFOWs & Costing Assumptions: 
 
Building/Foundation Demolition: The structures formerly present on the Mohawk Tannery site 
have been razed and removed. The sole remaining remnants of these buildings are the concrete 
floor slabs and foundations. The concrete slabs around Area 6 will require removal and disposal. 
The remaining slabs will require management in accordance with redevelopment needs. 
 
Pre-Construction Activities: Pre-construction activities would include a pre-design investigation, 
engineering and removal designs and specifications, establishment of the contractor’s 
performance and payment bonds, and preparation of project-specific plans. 
 

• Pre-design Investigation: The investigation would obtain alternative-specific design data 
including verification of moisture and odor control technology effectiveness, verification 
that overlying soil is suitable for reuse, and verification through additional bench testing 
that the selected solidification/stabilization technology remains effective below the 
groundwater level. 
 

• Engineering and Removal Designs and Specifications: The required engineering, designs, 
and specifications would be completed and approved prior to initiating construction work. 
At a minimum, this design will establish materials specifications, identify the limits of work, 
identify project controls locations, identify anticipated application rates, estimate 
excavation and swell volumes, establish quality assurance/quality control and materials 
testing requirements, and establish end-goals. 
 

• Project Bonding: Due to the estimated size of this project, it is assumed that the Government 
would require performance and payment bonds (at 1% of construction costs). 
 

• Project-Specific Planning: Plans including a Construction Implementation Plan, a Health and 
Safety Plan, an Erosion and Sedimentation Control Plan, a Storm Water and Water Pollution 
Prevention Plan, a Construction Quality Assurance Project Plan, and an Analytical Quality 
Assurance Project Plan would be prepared and approve prior to mobilization. 

 
Project Management and Staffing: A site-superintendent, a health and safety officer, a quality 
control officer, and an office administrator/cost reporter would be on-site for the duration of the 
construction (estimated at 12 months). 
 
Mobilization, Site Preparation, and Temporary Facilities: 
 

Mobilization: Heavy equipment including tracked-excavators, wheeled-loader, low ground-
pressure bulldozer, off-road dump trucks, mixing equipment, power mixers, tracked 
pressure feeders, and associated equipment would be mobilized to the Site as needed. 
Equipment resources will be scheduled and staged to minimize equipment down time. 
 

• Site Preparation: Site preparation would include establishment of erosion and 
sedimentation controls, clearing/grubbing of designated work areas, chipping of above-
grade vegetation, disposal of below-grade vegetation, establishment of equipment and 
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personnel decontamination facilities, establishment of construction-access roads (from 
Broad St. Parkway), improvement of on-site haul roads, establishment of a stable staging 
and stockpile management area, and relocation/management of the sewer utility located 
at the southwest corner of Area 2. Monitoring wells located within the treatment zone 
(Supply Well, GZ-09, GZ-10, SH-16S/D) would be abandoned consistent with state and local 
requirements. Other monitoring wells in the work area will be preserved to the extent 
practicable. 

 
The structures formerly present on the Site have been razed and removed. The sole 
remaining remnants of these buildings are the concrete floor slabs and foundations. The 
concrete slabs around Area 6 will require removal and disposal. Based on available data, it 
does not appear that Area 6 sub-slab sample collection or concrete sample collection has 
been conducted to determine whether the concrete has been impacted by contamination. 
Testing may be required to determine this. Samples of residue within portions of the main 
building and associated out-building slabs have identified the presence of contaminants 
which exceed PRGs. Sub-slab soil samples collected from this area have also identified 
similar contaminants. However, no concrete samples have been collected to determine if 
the contaminants detected in the residue and/or sub-slab soil are present in the concrete 
slabs as well, which may require waste management. 

 
• Temporary Facilities: Temporary facilities would include an office trailer (for contractor 

and government use); water (200 gallons per minute) service from Warsaw Ave, electricity 
(600 amp. service) from adjacent utility pole, phone and internet from adjacent utility pole, 
steel storage containers; non-hazardous waste disposal, temporary security/dust control 
fencing, and temporary water management facilities (dewatering pumps, fractionation 
tanks for water settlement, a potential water treatment system, water quality verification 
laboratory analyses, and discharge connection to the publicly-owned treatment works via 
[on-site or off-site] sewer main). 

 
Project Controls: This DFOW would include purchase and use of health and safety equipment, 
personal protection equipment, dust control equipment and materials, odor control equipment 
and materials, perimeter odor controls, establishment of survey controls, and materials/quality 
assurance/quality control testing. 
 
Excavation and Removal of Overlying Soil: Excavation activities would initiate with the removal of 
the soil berms surrounding Area 1. This soil would be transported to the stockpile area for later 
reuse. Excavation activities would progress to the excavation of a 6- to 12-foot-deep/16,000 CY 
expansion cell located adjacent to the Area 1 sludge lagoon. Excavation spoils would be 
transported to the stockpile area for stockpile and later reuse. This cell would accommodate 
sludge/soil swell volume due to the application of solidification/stabilization reagents. From this 
point, excavation activities would alternate between sludge excavation and consolidation, and 
overlying soil/PRG-exceeding soil excavation and transfer. In general, the overlying soil from 
Areas 3, 6, and 7 would be excavated and transported to the stockpile area for later reuse. The 
Area 2 cap/overlying soil would also be stripped and stockpiled for later reuse. Overlying soil data 
from Area 4 shows exceedances to the PRGs for Antimony and Trivalent Chromium.  Therefore, 
overlying soils at Area 4 are unsuitable for stockpiling and reuse and shall be excavated and 
disposed along with the sludge waste located underneath it. 
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The PRG-exceeding contaminated soil (1,200 CY) would be removed from each of the areas with 
contaminated soils within the Site.   These soils would be transferred to Area 2 (after the overlying 
cap soil has been removed) for subsequent stabilization/solidification (described below). 
Approximately 2,500 CY of soil contaminated with asbestos and other substances, would be 
excavated from the southern parcel and relocated to the Area 2 waste sludge area. 
 
Sludge Consolidation: With the expansion cell excavated, sludge from Areas 3, 4, 6 and 7 as well as 
PRG-exceeding contaminated soil, and ACM contaminated soils would be placed into the 
expansion cell along with the anticipated swell volume resulting from the application of 
stabilization/solidification reagents. Excavations in Areas 3, 6, 7, and the areas from which PRG-
exceeding contaminated soil was removed would be backfilled using previously excavated 
uncontaminated soil material staged in the stockpile area.  As noted above, the PRG-exceeding 
contaminated soil would be consolidated into the Area 2 sludge volume for 
solidification/stabilization treatment. 
 
Solidification/Stabilization of Soil/Sludge: Two solidification/stabilization technologies would be 
employed to achieve design criteria: hollow-stem auger/mechanical mixing (for Area 1 and the 
Expansion Cell); and power-auger/blender with a hood (for Area 2). The rationale for the two 
techniques is due to the waste thicknesses. Area 1 thicknesses approach 20 feet, and Area 2 
approaches 10 feet. The hollow-stem auger method is not depth-limited, while the power-auger 
method is limited by the reach of conventionally-available heavy equipment. Ten feet is well 
within the reach of conventional equipment.  
 
To maximize optimal mixing weather, both solidification/stabilization methods would progress 
concurrently. Each solidification/stabilization method would be demonstrated to be effective at 
mixing the materials in-situ prior to initiating full-scale operation. 
 
Area 1: The Area 1 sludge lagoon would be surveyed and the approximate center of each treatment 
“cylinder” would be identified and staked. A track-mounted multi-purpose drill would advance 
between 5- and 10-foot-diameter hollow-stem auger boreholes to the targeted depths at each cell. 
The solidification mixture will consist of the following materials: 25% by volume sand (from 
stockpiled reuse), 25% by weight Portland cement and binder material, and 3% by weight 
powdered activated carbon in perimeter regions. Due to the general lack of stability associated 
with the in-situ materials, weight dispersion equipment will likely be required to access more 
central portions of the lagoon. Additionally, an odor-controlling shroud would be placed over the 
borehole during and after mixing. 
 
The solidification media is blended in a grout plant located near the drilling machine to the 
required slurry density/makeup. While the auger is turning, the slurry is pumped into the hollow-
stem auger at sufficient pressure to effectively interact with the subsurface soil. Each treated soil 
mass “cell” would be overlapped slightly by adjacent treatment “cylinders” to promote effective 
reagent-soil contact, and minimize untreated areas. This process is repeated until the entirety of 
the sludge volume has received solidification/stabilization treatment. The surface area of Area 1 
is estimated to be 40,000 square feet. Each treatment “cell” would be 10 feet in diameter with an 
assumed 20% perimeter overlap, which would increase the effective treatment area to 48,000 
square feet. Based on this estimate, approximately 600 treatment “cells” would be required to 
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account for the entire Area 1 sludge volume. Stabilization/solidification progression would be 
tailored to maximize the cement curing time to generate sufficient material strength (10 pounds 
per square inch) to support the stabilization equipment within three days (with additional matting 
as needed). Excess swell volume above grade in Area 1 would be removed and placed into the 
expansion cell. Excess swell volume above grade is not anticipated in the expansion cell. 
 
Area 2 & Expansion Cell: The Area 2 sludge lagoon would be surveyed and the approximate center 
of each treatment “cell” will be identified and staked. A tracked-excavator-mounted power auger 
and a 20-foot by 20-foot application hood would be used to provide Area 2 sludge treatment. This 
method applies dry-mixed cement/binders/powdered carbon (delivered/stored in a bulk tanker) 
to the application hood via compressed air. The air leaves the hood via ports fitted with particulate 
filters and odor suppressants, as needed, and deposits a targeted quantity of reagents to the 400-
square foot treatment area. The hood is then removed, and initial rough mixing is performed using 
a standard tracked excavator and bucket. Finer mixing/blending is performed using the excavator-
mounted power auger. Water is added to the mixture as needed to assist with in-situ material 
blending. The process is repeated until each 400-square foot cell has been mixed/blended. The 
surface area of the Expansion Cell is approximately 40,000 square feet. Therefore, approximately 
100 treatment cells would be required. 
 
Asbestos Excavation and Disposal: Soils containing ACM from the adjacent Fimbel Door Landfill, 
the City-owned property, and the southern parcel of the Site, will be handled separately from other 
soil excavations.  The material will be kept wet always to minimize the release of asbestos fibers 
to the ambient air during the soil excavation, transportation, and disposal on-site. Air samples will 
be collected and analyzed to monitor the levels of asbestos fibers in the work area and the worker’s 
exposure. The ACM from all these areas will be deposited at a cell adjacent and outside the eastern 
wall of the containment structure to be built.  This cell will be capped with clean soil. 
 
Cap and Vent Construction: The cap will be designed and constructed to prevent any release of 
contaminants in up to a 500-year storm event.  The solidified sludge areas would be covered with 
16 inches of compacted well-draining common borrow (re-use material from overlying soil 
excavations/expansion cell construction) bisected by a 15-mil vapor barrier. The common borrow 
will be overlain by a 4-inch layer of topsoil and hydro-seeded. The vapor barrier would serve two 
purposes, to direct precipitation away from the solidified sludge and to promote capture of 
generated gases by a gas vent system. The system would consist of a series of lateral vent fingers 
converging on a central vent stack. The vent fingers would be installed in a 12-inch thick layer of 
0.75-inch gravel. The stack would be capped by a wind-driven turbine to promote negative 
pressure within the system. This vent system would be located above the 500-year flood elevation 
or would be flood-proofed7.   Additional material (e.g. rip-rap) may be required along the edges of 
the capped area for additional flood protection. 
 
Backfill and Site Restoration: Excavations in Areas 3, 4, 6, 7, and the PRG-exceeding soil areas 
would be backfilled using re-use materials from previous removal action construction. This 

                                                           
7 “Flood-proofing” is a defined term in the federal floodplain regulations at 44 CFR Part 9:  “Flood-proofing means the 
modification of individual structures and facilities, their sites, and their contents to protect against structural failure, 
to keep water out, or to reduce effects of water entry.” 

 

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=8d0854aecfce22b08282af0f503f2c22&term_occur=2&term_src=Title:44:Chapter:I:Subchapter:A:Part:9:9.4
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material would be transported to the fill areas, and dumped in-place. The material would be 
graded and compacted. The re-use soil would be overlain by approximately four inches of topsoil, 
which would not be compacted. The entire area, including the excavation and 
solidification/stabilization areas would be seeded at the same time. Monitoring wells GZ-09, GZ-
10, and SH-16S/D would be replaced in kind. 
 
Any lost flood storage volume filled by the remedy below the 100-year flood elevation will be 
replaced on-site or in the immediate vicinity.   Lost flood storage volume between the 100- and 
500-year flood elevation is expected to have de minimus impact on downstream floodplain 
resources and will not require replacement. 
 
No excavation is expected at the wetlands within the southern parcel of the Site.   However, some 
restoration of wetland and floodplain habitats with native vegetation may be required if 
disturbance or excavation of wetlands are necessary due to adjacent soil excavations. 
 
Decontamination, Temp Facility Removal, De-Mobilization: As equipment is demobilized from the 
Site, it would be thoroughly decontaminated and cleaned. Decontamination (predominantly 
water) fluids would be captured and transferred to the on-site fractionation tanks for settlement, 
possible treatment, and disposal via the POTW. 
 
Monitoring wells, not required for the long-term monitoring of the capped waste, will be 
abandoned following ARAR standards for well abandonment. 
 
After the construction is accepted as complete, the temporary facilities including utilities, trailers, 
storage containers, erosion controls (if the vegetation has sufficiently taken) would be removed 
disconnected/removed from the Site. The Site would be left in a clean and tidy state. 
 
PRSC Monitoring: Initial PRSC activities would include quarterly inspection and maintenance of 
the new vegetation and erosion/sedimentation control features (as needed). These controls would 
be required for a period of two years.  
 
Groundwater monitoring is expected to be required for as long as the consolidated waste is capped 
on-site, based on ARAR requirements (for costing purposed the estimated time used is 30 years).  
It is assumed that a deed notice, AUR, City ordinance or other form of institutional control will be 
established to maintain the long-term protectiveness of the remedy. For the purpose of this 
evaluation, the monitoring program outlined in the GeoInsight’s 2016 RAP proposes bi-annual 
groundwater monitoring of up to eight monitoring wells. Sample analyses would include SVOCs 
and total/dissolved metals. 
 
Annual cap/vent system inspections will be required during the PRSC period (assumed for costing 
purposes at 30 years). The inspections would focus on the ability of the cap/vent to meet its design 
goals. Damage, erosion, settlement, or other evidence of cap/vent system failure would be 
investigated and remediated as-needed. Each inspection would be documented by an inspection 
report to be submitted to the regulatory agencies. 
 
A conceptual layout of Alternative 4 is included in Figure 5 (Figure 2 of KGSNE). 
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4.4.6  Alternative 5: Waste Encapsulation and Impermeable Capping 

Table 4-2 of the 2002 EE/CA eliminated both vertical and horizontal barriers because they were 
not considered to be effective technology process options. The vertical barrier was eliminated 
because it was not considered to be effective at preventing the release of contaminants from 
unsaturated soil to the environment and because it would have limited effectiveness within a 
floodplain. The horizontal barrier was eliminated because it was considered to be ineffective at 
preventing the release of contaminants to the environment due to the presence of contaminants 
below groundwater, and because the barrier would potentially alter the floodplain.  
 
Considered separately, these process options would not likely be effective for the reasons stated 
above. However, considered jointly it presents itself as a viable alternative to be considered. The 
encapsulation alternative involves: consolidating contaminated soil that exceeds PRGS and sludge 
waste from all areas into Areas 1 and 2; enclosing the waste using vertical barriers; and capping 
the waste using an impermeable surface. The purpose of this alternative is to prevent direct 
contact with the waste and to minimize potential groundwater and surface water impacts. 
 
The vertical barriers and capping would be adequately designed with long-term integrity for 
seasonal conditions, severe storms (up to a 500-year storm event), and freeze/thaw conditions; 
to satisfy ARAR requirements (e.g., RCRA); and minimize contaminant leaching to groundwater 
(i.e. meet impermeability requirements). Any lost flood storage volume filled by the remedy below 
the 100-year flood elevation will be replaced on-site or in the immediate vicinity.   Lost flood 
storage volume between the 100- and 500-year flood elevation is expected to have de minimus 
impact on downstream floodplain resources and will not require replacement. See EPA’s 
floodplain assessment in Section 6.1.3. 
 
This alternative also includes long-term monitoring and maintenance of the encapsulated area, as 
well as Institutional Controls to insure the encapsulated area is maintained; prohibit construction 
on top or adjacent to it and guard against any tampering with its components.  
 
Impermeable capping will include a synthetic geomembrane installed with bedding and protection 
layers, and covered with vegetation. Several design options to accomplish vertical encapsulation 
of the waste are available; this EE/CA Amendment will briefly discuss the three most 
popular/viable options: steel sheet-pile walls, slurry walls, and secant-pile walls. 
 
DFOWs & Costing Assumptions: 
 
Aside from the noted examples below, the pre-construction activities, project management and 
staffing, excavation and removal of overlying soil, sludge consolidation, backfill & site restoration, 
and decontamination/temporary facilities removal/de-mobilization tasks are essentially the same 
as Alternative 4, with differences due to scale and duration. The vertical encapsulation and 
impermeable cap construction tasks are unique to this alternative and are described further 
below. 
 
Excavation and Removal of Overlying Soil: The soil excavation volumes identified in Alternative 4 
remain for Alternative 5, except for the expansion cell. Under Alternative 5, no expansion cell 
would be necessary as no swelling is anticipated. However, it is expected that a small cell adjacent 
to the containment structure would be necessary to accommodate the ACM from the City-owned 
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property, the Fimbel Door property, and the Site’s southern parcel to minimize the dimensions of 
the containment structure and the possible impacts to flood-storage capacity. Additionally, spoils 
from the vertical containment structure construction (due to the construction of structural 
piles/piers) may either be placed in the ACM cell or the containment structure, depending on its 
composition.    
 
Sludge Consolidation: The sludge volumes and deposition locations for Areas 3, 4, 6, 7, and the 
PRG-exceeding soil remain the same as described in Alternative 4. 
 
Below-Ground Vertical Encapsulation Options:  
 
Sheet-Piling 
Under this option, the in-situ and consolidated waste would be encapsulated within a perimeter of 
steel sheet-piles to contain the sludge and prevent groundwater contamination from moving 
laterally to the adjacent Nashua River or other areas. To accomplish this, a track-mounted 
excavator equipped with a sheet-pile hammer and hydraulic power pack would advance up to 22-
foot long steel sheet-piles along the perimeter of Areas 1, 2, and an expansion area (to manage 
soil/sludge volumes needed to comply with floodplain criteria, and resulting from estimated cap 
installation-related excavation spoils). The sheeting will be securely installed into dense till 
material located above the bedrock surface. This sheet-pile length was assumed for cost estimating 
purposes. The knuckle joints of each sheet-pile would be flushed clean of debris and pressure-
sealed using a compatible sealant. 
 
Slurry Wall 
For this evaluation, a soldier-pile tremie concrete slurry wall is evaluated. Wall construction would 
begin with the installation of a guide-wall to approximately four feet below grade along the 
proposed wall alignment. Adjustments may be made at this time. Steel H-piles would be driven to 
the bedrock surface on 8-foot centers. Soil would be excavated along the wall 
alignment and placed within the expansion cell. Slurry would be placed into the excavation and 
allowed to cure. The slurry would be allowed to dewater into a temporary holding lagoon. The 
resulting sludge would be excavated and transported to the expansion cell to be incorporated into 
the sludge materials. 
 
Secant Wall 
Secant wall construction would begin with the establishment of the wall’s alignment. Adjustments 
may be made at that time. Several options for secant wall construction are available; however, final 
selection of the technical implementation methods and materials’ details would be made after the 
remedial design has been performed. However, for this evaluation, the following assumptions 
apply: 

• A single secant-pile drilling rig would perform the work; 
• Each 22-inch secant-pile will be installed by advancing a steel casing securely into till 

followed by auger excavation of the annulus; 
• Assumed average soil thickness is 22 feet, and no bedrock embedment is needed; 
• Excavation spoils will be placed beneath the cap and used to establish the subgrade; 
• A low-strength cement-bentonite slurry (assumed to be 100 pounds-per square-inch 

strength) will be pumped into the annular space; 
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• Steel H-piles may be placed in the secant pile prior to curing approximately every eight feet, 
to accept a retaining wall system approximately six feet high along the western edge of 
Lagoons 1 &2 and approximately 11 feet high along the easterly edge of same; and 

• Adjacent secant-piles will be advanced such that they intersect the prior pile by 
approximately 20% thus forming a continuous wall. 

 
Significant design investigations including at a minimum floodway, scour, seepage, and stability 
analyses, would be required to design the slurry composition, admixtures, pile lengths, till 
embedment, H-pile installation frequency, and other similar components. 
 
Each encapsulation method would be designed and constructed to withstand flood-related 
challenges such as scouring and erosion/wall exposure that are anticipated and outlined in the 
basis of design. 
 
As a demonstration of the concept and quality analysis, a section of a slurry or secant wall may be 
constructed to allow for evaluation of quality-control conformance. 
 
Impermeable Cap Construction: The impermeable cap would include a geo-synthetic cap and 
associated drainage, and protection layers. The cap may include features such as: a geogrid to 
stabilize the cap system over the in-situ waste; a textured high-density geomembrane; a bi-planar 
geo-composite material placed over the geomembrane to direct percolated precipitation from the 
geomembrane; a 12-inch layer of screened re-use soil over the geo-composite; and topsoil/hydro-
seeding at the surface. However, alternate impermeable cap designs will be evaluated and 
determined during the design phase.  
 
Depending on storm water modeling results, surface drainage swales and underdrains may be 
required to collect and direct storm water. These swales would discharge to a detention system to 
be constructed on the Site. Detained storm water would either be discharged to the Nashua River, 
or allowed to percolate into the groundwater. 
 
The entire cap/cover system will be installed within the 500-year floodplain. Therefore, additional 
resilience features may be needed to the cover system within the floodplain. These features may 
include placement of large-diameter armoring stone placed on a cushion of more finely graded 
aggregate materials. Additionally, seaming and anchoring of the HDPE geomembrane may be 
implemented to take advantage of the natural features such as the likely flood-flow direction and 
scouring potential. 
 
Removal Action Estimated Durations 
The following conceptual construction sequence and durations are approximations. The estimates 
are to plan and design the removal action, perform the removal action work, perform quality 
control verifications, comply with federal acquisition regulations, and evaluate performance. 
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Table 6.0 Comparison of durations for vertical containment 
 

Definable Feature 
 

Duration – 
Sheet-Pile Wall 

(Weeks) 
 

Duration – 
Slurry Wall 

(Weeks) 

Duration – 
Secant Wall 

(Weeks) 
 

Engineering & 
Removal Design 

25 30 30 

Subcontracting and 
Procurement 

8 8 8 

Mobilization 1 1 1 
Site Preparation 3 3 3 
Excavation and 
Consolidation 

7 7 7 

Wall Installation 11 33 50 
Impermeable Cap & 
Vent Construction 

6 6 6 

Backfilling and Site 
Restoration 

5 5 5 

Demobilization 1 1 1 
Total Pre-

Construction 
Estimated Duration 

33 38 38 

Estimated 
Construction 

Duration 

34 56 73 

 
Figure 6 includes a conceptual layout of Alternative 5. 
 

 

5.0 DETAILED ANALYSIS OF ALTERNATIVES 
 
This section presents an evaluation of the three removal action alternatives developed in Section 
4.0 against three broad CERCLA criteria for removal actions: effectiveness, implementability and 
cost.  These three criteria are first discussed below. 
 
The effectiveness of the alternative is evaluated using the following criteria: 

• Overall protection of public health and the environment; 
• Compliance with ARARs and Other Criteria, Advisories, and Guidance; 
• Long-term effectiveness and permanence; 
• Reduction of toxicity, mobility, or volume through treatment; and 
• Short-term effectiveness. 
 

The alternative’s implementability of the alternative is evaluated using the following criteria: 
• Technical feasibility; 
• Administrative feasibility; 
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• Availability of Services and Materials; 
• State Acceptance; and 
• Community Acceptance. 

 
The cost of each alternative is evaluated based on the present worth of the following cost elements: 

• Direct capital costs; 
• Indirect capital costs; and 
• Annual PRSC costs. 

 
The following sections provide an evaluation of each alternative using these criteria. 
 
No Action Alternative 
 
The No Action Alternative serves as a baseline by which all other alternatives are compared.  This 
alternative consists of no remedial activities (including no monitoring), and it represents the 
minimum proposed removal action to address risk posed from exposure to contaminated sludge 
waste and soils at the Site. No action would not address or facilitate change to the Site’s present 
situation, specifically with respect to possibility of re-use, and current risks to human health or the 
environment would continue to be present, and would likely increase.   
 
Human health and ecological risks from exposure to sludge waste and soils would continue.   In 
addition, dry summer seasons would continue to allow for exposure to contaminated soils with 
asbestos fibers among other contaminants through recreational use by trespassers.  Contaminated 
sludge waste and soils within the Site would also act as a continuing source of contamination to 
the groundwater and eventually the Nashua River habitat.  There would not be any monitoring or 
data collected to evaluate changes in groundwater quality or risks to human health and the 
environment.   
 
Institutional controls, such as a GMP or a City Ordinance to prevent exposure to contaminated 
groundwater would not be implemented as part of this alternative.   
 
The alternative will not meet the RAOs.    A cost estimate was not prepared as there is no cost 
associated with the No Action Alternative. 
 
Alternative 1 – Excavation with Off-Site Disposal   
 
Effectiveness 
The 2002 EE/CA concluded that this alternative met the removal action objectives by preventing 
direct contact with and ingestion of contaminated sludge/waste, preventing ecological exposure 
to contaminants, preventing the migration of contaminants to groundwater and surface water, and 
restoring the Site to a condition suitable for residential use. The following table summarizes the 
effectiveness evaluation for Alternative 1 based on the evaluation criteria. 
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Table 7.0 Effectiveness for Alternative 1 
 

Effectiveness Criteria 

 

Capability 

of Meeting 

the Criteria 

 

Comments 

 

Overall protection of human health 
and the environment ✓ 

Excavation and off-site disposal 
removes the contaminants from the 
Site. 

Compliance with ARARs  ✓ 
 

Alternative would be designed and 
implemented to comply with ARARs 
and other criteria. Since unavoidable 
impacts within the 500-year 
floodplain would occur, federal 
ARARs require soliciting public 
comment concerning the impacts 
through this EE/CA. 

Long-term effectiveness and 
permanence 

✓ 
Excavation and off-site disposal is a 
permanent solution. 

Reduction of toxicity, mobility, or 
volume through treatment  

The 2002 EE/CA assumed that the 
waste would be classified as non-
hazardous, therefore no treatment 
would be required prior to land 
disposal. However, if this assumption 
proves incorrect, then some waste 
treatment may be required to meet 
land-disposal restriction treatment 
requirements, which may partially 
satisfy this criterion.  Some treatment 
of water generated from dewatering 
activities may also partially satisfy the 
criterion. 
 

Short-term effectiveness ✓ 
 

Short-term concerns such as air 
quality/dust/odors, and 
sedimentation/erosion would be 
mitigated through engineering 
controls. Once properly implemented, 
the removal action goals would be 
achieved immediately. 

 
Notes: 

✓- Generally meets this criterion 

- Will not fully meet this criterion 

- Will not meet this criterion 

 
Implementability 
The 2002 EE/CA concluded that this alternative was implementable, but identified several 
implementation challenges. The following table summarizes the implementability evaluation for 
Alternative 1 based on the evaluation criteria. 
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Table 8.0 Implementability for Alternative 1 
 

Implementability Criteria 
 

Capability 
of Meeting 

the Criteria 
 

Comments 
 

Technical feasibility  

✓ 

Excavation, materials management, 
and waste disposal are well-
understood remedial construction 
techniques. Technical 
implementation could become 
more complicated (and costly) 
should assumptions made 
regarding the waste classification, 
hydrogeological conditions, waste 
locations, and engineering controls 
prove not to be correct. 
Excavation de-watering and 
discharging to a fractionation tanks 
and possible treatment, prior to 
discharge to the publicly-owned 
treatment works (POTW), would be 
required. Also, routine discharge 
samples would need to be collected 
during the dewatering effort.  

Administrative feasibility ✓ 

 

An exception from the NTCRA 
statutory limit of $2 million would 
be required.  Federal and Canadian 
approvals would be required to 
ship dioxin-contaminated waste to 
the only disposal facility that will 
accept it in Canada.  Municipal 
approval would also be required to 
discharge to the POTW.  Licensed 
personnel would be required to 
address the ACM. 

Availability of Services and 
Materials 

✓ 

 

Numerous remedial contractors are 
available locally to perform waste 
excavation, materials management, 
and waste transportation. Should 
the assumption that the waste is 
non-hazardous prove correct, 
several RCRA Subtitle D landfills are 
located relatively locally to the Site.  
Facilities are also available for the 
disposal of ACM. However, should 
the material be classified as a 
hazardous waste, then additional 
pre-land disposal treatment may be 
necessary (either on-site or at the 
TSDF) to meet land disposal 
restriction treatment criteria. 
Suitable facilities are not local to 
the Site, and would require many 
trucks (or a suitable off-site rail 
staging/loading area) or the 
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availability of rail service to 
transport the waste within a 
reasonable timeframe. No facilities 
located within the United States can 
accept Dioxin-Containing 
Hazardous Wastes; therefore, 
export of such waste to Canada 
would be required. The EE/CA 
indicated that facilities in Canada 
are available to manage such 
wastes. Additionally, given the 
volume of wastes to be managed, 
individual facilities may be 
reluctant to accept 100% of the 
volume for fear of exceeding 
permitted capacities, therefore, 
more than one facility may be 
required to manage this waste 
volume. 

State/Support Agency Acceptance N/A 
With this EE/CA Amendment EPA is 
performing a supplemental analysis 
for the NTCRA. EPA will be seeking 
feedback from the State during a 
public comment period.   

Community Acceptance N/A 
With this EE/CA Amendment EPA is 
performing a supplemental analysis 
for the NTCRA. EPA will be seeking 
feedback from the public during a 
public comment period.   

Notes: 

✓- Generally meets this criterion 

 

- May not fully meet this criterion 

 

- Will not meet this criterion 

 
N/A – Not applicable 
 
Cost 
EPA updated the costs for Alternative 1 presented in the 2002 EE/CA using the Engineering News- 
Record (ENR) Construction Cost Index (CCI) for the Boston Area for August 2017 compared against 
the 2002 ENR CCI. The updated cost estimate is presented in Appendix D. 
 
The cost update was calculated as follows: 
 % Change = [(CCI2017 – CCI2002) ÷ CCI2002] × 100% 
 Updated Cost = Unit Cost × % Change 
 where: 
  CCI2002 = Construction cost index for 2002 (7042.39) 
  CCI2017 = Construction cost index for 2017 (13797.06) 
  [(13797.06 - 7042.39) ÷ 7042.39] × 100% = 95.91% 
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The total present worth costs Alternative 1 (assuming all waste is disposed of in a domestic RCRA 
Subtitle D landfill) is approximately $32,600,000. As detailed in Appendix E, at least half of the 
alternative’s cost reside in the transportation and offsite disposal of the excavated sludge/wastes.8 
 
Alternative 4 – On-Site Treatment (Solidification/Stabilization) 
 
Effectiveness 
The following table summarizes the effectiveness evaluation of Alternative 4 based on the 
evaluation criteria. 
 

Table 9.0 Effectiveness for Alternative 4 
 

Effectiveness Criteria 
 

Capability 
of Meeting 

the Criteria 
 

Comments 
 

Overall protection of human health 
and the environment 

✓ 
 

Solidification and stabilization 
coupled with a soil cover and 
venting system would mitigate the 
risk to public health and the 
environment by consolidating 
contaminated material and treating 
it to reduce the ability of receptors 
to contact the stabilized material. 
The technology also transforms 
contaminants into less toxic and/or 
a less mobile form and decreases 
the permeability of the treated 
media, reducing the potential for 
contaminant release. This approach 
was successfully applied at the 
Pownal Tannery Superfund site in 
Pownal, Vermont. 

Compliance with ARARs  ✓ 

 

The solidification/stabilization 
alternative would be constructed to 
comply with ARARs. Capping of the 
solidification/stabilized waste at 
the lagoons will meet relevant and 
appropriate performance standards 
for capping hazardous waste 
permanently within surface 
impoundments.  This conservative 
approach will allow all site wastes 
to be consolidated and capped on 
site.   The capping will also meet 
ARAR requirements relating to 
floodplain impact avoidance and 
replacement of lost flood storage 

                                                           
8 At the time these estimates were prepared, ACM disposal was not contemplated.  CM disposal would involve 
additional costs. 
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capacity below the 100-year flood 
elevation. Since unavoidable 
impacts within the 500-year 
floodplain would occur, federal 
ARARs require soliciting public 
comment concerning the impacts 
through this EE/CA. 

Long-term effectiveness and 
permanence 

✓ 

 

Solidification/stabilization 
technologies are generally 
permanent, and with maintenance 
should be effective in the long-term. 
Previous bench testing using site-
specific materials suggests that this 
alternative would effectively 
achieve the desired removal goals 
with some exceptions (leaching of 
some non-COC substances 
occurred). Additional pre-design 
investigations would be needed to 
assess other aspects of 
effectiveness such as 
odor/moisture control technologies 
and the extent of soil suitable for 
on-site reuse.   

Reduction of toxicity, mobility, or 
volume through treatment 

✓ 

 

Although the waste volume would 
increase by approximately 30%, the 
solidification and stabilization 
technology generally 
reduces the mobility of 
contaminants, and may also reduce 
the toxicity of the contaminants.  
There may also be some treatment 
of water generated from 
dewatering, if required prior to 
discharge to the POTW. 

Short-term effectiveness ✓ 

 

Outside of risks typical of a 
construction project, the 
solidification/stabilization 
alternative has relatively few short-
term risks to the public/site 
workers. Work would be performed 
by properly trained and 
competent personnel. Rigorous 
work area and perimeter air 
monitoring coupled with odor and 
dust suppression and other odor-
controlling methods would support 
the short-term effectiveness of the 
alternative (particularly regarding 
ACM). A pre-design investigation 
would be performed to verify and 
potentially customize odor control 
technology effectiveness. Increased 
use of local roadways may be 
required to achieve the 
construction goals; however, the 
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route would be carefully selected 
and traffic control planning would 
be coordinated with community 
officials. Erosion and sedimentation 
concerns would be mitigated by 
readily available control measures. 

 
Notes: 
 

✓- Generally meets this criterion 

- May not fully meet this criterion 

- Will not meet this criterion 

 
With careful design, evaluation, and execution, the solidification/stabilization alternative would 
meet each of the effectiveness criteria. 
 
Implementability 
The following table summarizes the implementability evaluation for Alternative 4 based on the 
evaluation criteria. 
 

Table 10.0 Implementability for Alternative 4 
 

Implementability Criteria 
 

Capability 
of Meeting 

the Criteria 
 

Comments 
 

Technical feasibility 
✓ 

 

Numerous complexities exist for in-
situ stabilization/solidification such 
as establishing and metering the 
reagent dosage rates; achieving 
sufficient mixing; demonstrating 
compliance with design criteria; 
and water management. These 
complexities can be overcome 
during the design or 
implementation stage. However, if 
the remedy fails to perform as 
expected, it would be difficult or 
impossible to modify remedy 
without substantial costs. 
Also, the capped area would need to 
be designed, constructed, and 
maintained to prevent any 
contaminant release in the event of 
up to a 500-year storm event and 
lost flood storage volume below the 
100-year flood elevation will need 
to be replaced either on-site or in 
the vicinity. 

Administrative feasibility ✓ An exception from the NTCRA 
statutory limit of $2 
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 million would be required. Access to 
the Broad Street Parkway (a limited 
access road) would be needed, thus 
coordination with the Federal 
Highway Administration (FHA) 
would likely be required.  Municipal 
approval would also be required to 
discharge to the POTW.  Licensed 
personnel would be required to 
address the ACM. 

Availability of Services and 
Materials 

✓ 

 

Stabilization and solidification 
equipment is readily available. 
Some customized media-
application equipment fabrication 
may be required to control odors 
and solidification media delivery. A 
similar solidification/stabilization 
project was completed at the 
Pownal Tannery Superfund site in 
Pownal, Vermont. 

State/Support Agency Acceptance N/A 
With this EE/CA Amendment EPA is 
performing a supplemental analysis 
for the NTCRA. EPA will be seeking 
feedback from the State during a 
public comment period 

Community Acceptance N/A 
With this EE/CA Amendment EPA is 
performing a supplemental analysis 
for the NTCRA. EPA will be seeking 
feedback from the public during a 
public comment period.   

 
Notes: 

✓- Generally meets this criterion 

- May not fully meet this criterion 

- Will not meet this criterion 

 
N/A – Capability of this alternative to meet the criteria cannot be determined or is not applicable. 
 

Implementing the solidification/stabilization alternative is technically feasible, and capable 
contractors and proper equipment are available to complete the work. However, design and 
execution challenges exist which could impact the duration of implementation, and increase the 
technical complexity of the removal action. Replacement flood storage of flood volume lost below 
the 100-foot flood elevation will need to be created on site or in the vicinity.  Minimizing 
community concerns, particularly with construction traffic, would be paramount during design 
and implementation. One alternative to potentially mitigate this would be accessing the work area 
from a limited-access road (Broad Street Parkway), where impacts to residential neighborhoods 
would be minimized. Granting of such access would require coordination with the FHA, and state 
and local officials. 
 
State and community acceptance has not yet been determined, and cannot be assessed now. 
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Cost 
Based on the previously stated assumptions along with those included in Appendix D, the present 
worth costs for Alternative 4 are estimated to be approximately $18,700,000. The construction 
would require approximately one year to execute (at a capital cost of approximately $18,400,000), 
therefore no present worth adjustment is necessary for the construction costs. Post-construction 
vegetation and erosion inspections and 30 years of groundwater monitoring and cap O&M (30 
years used for cost estimation purposes only) result in a present-value of operations and 
maintenance (O&M) of approximately $300,000. Pursuant to the June 1993 EPA OSWER directive 
No. 9355.3-20, a 7% discount rate was used in calculating the present worth of long-term O&M 
costs.  However, with such comparably low PRSC costs, no notable difference in present value was 
encountered when using a lower discount rate. 
 

Alternative 5 – Waste Encapsulation and Impermeable Capping 
 
Effectiveness 
The following table summarizes the effectiveness evaluation of Alternative 5 based on the 
evaluation criteria. 
 

Table 11.0 Effectiveness for Alternative 5 
 

-Effectiveness Criteria 

 

Capability 

of Meeting 

the Criteria 

 

Comments 

 

Overall protection of human health 
and the environment ✓ 

 

Consolidation of all contaminated 
sludge waste and soil at the capped 
lagoons will physically isolate the 
waste from the surrounding 
environment. The alternative would 
be consistent with the removal 
objectives and be protective of human 
health and the environment. 
Encapsulation has been successfully 
implemented at numerous waste 
disposal sites. 

Compliance with ARARs  ✓ 
 

Capping of the lagoons will meet 
relevant and appropriate performance 
standards for capping hazardous 
waste permanently within surface 
impoundments.  This conservative 
approach will allow all site wastes to 
be consolidated and capped on site.   
The capping will also meet ARAR 
requirements relating to floodplain 
impact avoidance and replacement of 
lost flood storage capacity below the 
100-year flood elevation. Since 
unavoidable impacts within the 500-
year floodplain and federal 
jurisdictional wetlands would occur, 
federal ARARs require soliciting 
public comment concerning the 
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impacts through this EE/CA.  EPA is 
also soliciting public comment on its 
determination that Alternative 5 is the 
“Least Environmentally Damaging 
Practicable Alternative” for protecting 
wetland resources as required under 
Section 404 of the federal Clean 
Water Act. 

Long-term effectiveness and 
permanence 

✓ 
 

A well-maintained encapsulation 
system should function effectively.   
The containment structure will be 
flood-proofed so to prevent, to the 
extent practicable, any release of 
contaminants in up to a 500-year 
storm event.  See additional Long-
Term Effectiveness discussions 
below. 

Reduction of toxicity, mobility, or 
volume through treatment  

No treatment of the waste will occur 
with this alternative.  Some treatment 
of water generated from dewatering 
activities, if required, prior to 
discharge to the POTW may also 
partially satisfy the criterion. 
 

Short-term effectiveness ✓ 
 

Outside of risks typical of a 
construction project, the waste 
encapsulation and capping alternative 
has relatively few short-term risks to 
the public/site workers. Work would 
be performed by properly trained and 
competent personnel. Depending on 
the method selected for vertical 
encapsulation wall installations, this 
could be a loud activity.  
 
Rigorous work area and perimeter air 
monitoring coupled with odor and 
dust suppression and other 
odor-controlling methods would 
support the short-term effectiveness 
of the alternative (particularly 
regarding handling of ACM). A pre-
design investigation would be 
performed to verify and potentially 
customize odor control technology 
effectiveness.  
 
Increased use of local roadways may 
be required to achieve the 
construction goals; however, the route 
would be carefully selected and traffic 
control planning would be 
coordinated with 
community officials. Erosion and 
sedimentation concerns would be 
mitigated by readily available 
control measures. 
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Notes: 

✓- Generally meets this criterion 

- May not fully meet this criterion 

- Will not meet this criterion 

 
The three vertical encapsulation methods evaluated in this memorandum: steel sheet-pile walls, 
soldier-pile cement tremie slurry walls, and secant walls are each effective at encapsulating wastes 
to minimize contaminant migration. 
 
Properly installed steel sheet-piles in which the seams have been sealed to the extent practicable 
coupled with an impermeable horizontal barrier (cap) would serve to minimize groundwater 
discharge from the containment area. Vertical joints are located approximately every two feet; 
therefore, there is some potential for leakage. Additionally, the knuckle joints may not remain 
interlocked along the entirety of the sheet-pile. Un-coated sheets may also degrade under 
oxidative conditions. The groundwater in and around the waste sludge areas exhibits an acidic pH 
and relatively oxidative conditions. Although sheet-piles are expected to be effective in the long-
term, without a chemically resistant coating, or the use of polyethylene sheets, degradation may 
be anticipated. Such degradation may result in leakage of groundwater through the barrier. Should 
this barrier option be selected, materials compatibility analyses should be completed as part of 
the design process, as well as a design-life determination. 
 
Slurry walls are considered a standard vertical barrier technology. Wall types and installation 
methods are varied (e.g., single-pass construction, soldier-pile construction, bucket excavation/fill 
construction). These walls may be constructed using a variety of materials including cement, 
bentonite, soil, and/or polymers; and with or without steel reinforcement.  
 
Each wall type and material type has disadvantages. For this evaluation, a soldier-pile tremie 
cement-bentonite slurry wall was evaluated due to its structural stability (when faced with a 
significant erosion of 10 feet of exposed wall). Faster and less-complicated/costly wall 
types/installation methods may be equally effective in managing groundwater transference when 
compared to the soldier-pile tremie wall; however, strength of structure may be lessened. Should 
this alternative be selected, such evaluations should be included in the design documents. 
 
Soldier-pile tremie cement-bentonite slurry walls exhibit relatively high shear strength, low 
compressibility, and permeabilities in the 1E-06 centimeters per second range (assuming good 
bonding to the reinforcing steel). A slurry wall can be expected to effectively minimize transfer of 
groundwater. However, some limitations to the effectiveness of the method include: difficulty in 
verifying that the slurry wall is contiguous (panel-to-panel continuity, sluffing of debris/soil into 
the trench); more permeability through the barrier than anticipated; degradation due to the 
presence of highly-ionic substances, sulfates, and/or acids/bases, and scaling/cracking of the wall 
itself. Admixtures can be added to the slurry to improve barrier performance. If this barrier option 
is selected, the design should evaluate material compatibilities, as well as the potential admixtures 
which may be beneficial to the barrier. 
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Like slurry walls, secant-pile walls are also constructed of a slurry with a similar composition to 
the slurry wall. The primary difference between slurry walls and secant-pile walls is the means of 
construction. Secant-pile walls have been used as cut-off barriers for dams, deep excavation 
support/walls, and for the prevention of water intrusion/flow. Soldier-pile tremie slurry walls 
have fewer seams between panels/joints compared to a secant-pile wall, but must bind/adhere to 
the steel soldier-piles to minimize groundwater flow. Therefore, the potential for groundwater 
transfer through the seams is present. However, the controls on construction for each pile is 
greater than that of the slurry wall because each pile is cased to the target depth. Limitations to 
the effectiveness of the secant-pile barrier option are like those of the slurry wall option. 
Additionally, admixtures or amendments may also be added to the slurry to enhance performance. 
Steel reinforcement may be required to add additional strength to the piles. Such an addition 
would be based on the potential exposed height of the piles above grade. These considerations 
should be evaluated as part of the design. 
 

Table 12.0 Implementability for Alternative 5 
 

Implementability Criteria 

 

Capability 

of Meeting 

the Criteria 

 

Comments 

 

Technical feasibility ✓ 
 

Numerous complexities exist for 
encapsulation and capping alternative. 
However, with sufficient data 
collected during a pre-design 
investigation and/or 
pilot/demonstration testing, these 
complexities can be overcome during 
the design and/or implementation 
stage. Also, the capped area would 
need to be designed, constructed, and 
maintained to prevent any 
contaminant release in the event of up 
to a 500-year storm event and lost 
flood storage volume below the 100-
year flood elevation will need to be 
replaced either on-site or in the 
vicinity. 
 

Administrative feasibility ✓ 
 

An exception from the NTCRA 
statutory limit of $2 million will be 
required. Additionally, this alternative 
would require the construction/ 
improvement of a temporary access 
road through the adjacent Fimbel 
Door Company property. Access to 
the Broad Street Parkway (a limited 
access road) is needed, thus 
coordination with the FHA would 
likely be required. Municipal approval 
will also be required to discharge to 
the POTW. Licensed personnel would 
be required to address the ACM. 

Availability of Services and Materials ✓ Numerous specialty contractors can 
install the encapsulation walls and cap 
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 system. The materials required for 
this alternative are readily available. 

State/Support Agency Acceptance  

N/A 

With this EE/CA Amendment EPA is 
performing a supplemental analysis 
for the NTCRA. EPA will be seeking 
feedback from the State during a 
public comment period.   

Community Acceptance N/A 
With this EE/CA Amendment EPA is 
performing a supplemental analysis 
for the NTCRA. EPA will be seeking 
feedback from the State during a 
public comment period.   

 

Notes: 

✓- Generally meets this criterion 

 - May not fully meet this criterion 

 - Will not meet this criterion 
 
N/A – Capability of this alternative to meet the criteria cannot be determined or is not applicable. 
 
Implementing each of the vertical encapsulation options coupled with an impermeable barrier are 
technically feasible, and capable contractors and proper equipment are available to complete the 
work. However, design and execution challenges exist which could impact the duration of 
implementation and the technical complexity of the removal action. Replacement flood storage of 
flood volume lost below the 100-foot flood elevation will need to be created on site or in the 
vicinity.  Minimizing community concerns, particularly with construction traffic, would be 
paramount during design and implementation. One alternative to potentially mitigate this concern 
would be accessing the work area from a limited-access road (Broad Street Parkway) to minimize 
impacts to residential neighborhoods near the site. Granting of such access would require 
coordination with the FHA, and state and local officials. 
 
State and community acceptance has not yet been determined, and cannot be assessed now. 
 

Cost 
The following table presents summarized costs for the encapsulation methods. Please refer to 
Appendix E for more detailed cost estimates. 
 

Table 13.0 Cost comparison for vertical containment 
 

Cost Element Sheet-Pile 
Wall 

Slurry Wall Secant Wall 

Approx. Estimated Capital Costs – 
Present Value 

$7,600,000 $13,800,000 $13,800,000 

Approx. Estimated PRSC Costs – Present 
Value 

$400,000 $400,000 $400,000 

Total Costs – Present Value $8,000,000 $14,200,000 $14,200,000 
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Post-construction vegetation and erosion inspections and 30 years of groundwater monitoring 
and cap O&M (30 years used for cost estimation purposes only) result in a present value of O&M 
of approximately $270,000. Pursuant to the June 1993 EPA OSWER directive No. 9355.3-20, a 
7% discount rate was used in calculating the present worth.  However, no notable difference in 
present value was encountered when using a lower discount rate. 
 
 
6.0 COMPARATIVE ANALYSIS OF ALTERNATIVES 
 
This comparative analysis section evaluates the performance of the alternatives from Section 5.0 
relative to the three criteria, effectiveness, implementability and cost.  The Threshold criteria (i.e., 
overall protectiveness of human health and the environment and compliance with ARARs) serve 
as the basis for the assessment.  The remaining evaluation criteria (long-term effectiveness and 
permanence; reduction of toxicity, mobility or volume through treatment; short-term 
effectiveness; implementability; and cost) are used to help identify the best alternative that meets 
the threshold criteria.  The purpose of the comparative analysis is to identify the advantages and 
disadvantages of each of the alternatives relative to one another and to aid in the selection of the 
removal action alternative(s).   
 
6.1 Effectiveness 
 

6.1.1 Overall Protection of Human Health and the Environment 
 
The No Action Alternative is the least protective alternative since no active remedial action, 
monitoring, or communication of risk to the public is proposed.  Because readily accessible sludge 
waste and contaminated soils would remain in place, human health exposure through recreational 
activities would not be reduced.  Contaminated media that pose a risk to ecological receptors 
would also remain in place.  USEPA has determined that the No Action Alternative is not protective 
of human health and the environment. 
 
Alternative 1 (Excavation and Off-Site Disposal) offers the most permanent protectiveness to 
human health and the environment, as no waste would be left in place and the waste will be 
disposed of off-site at a licensed disposal facility.  However, it is extremely expensive as it will be 
discussed further below and it may require shipping the dioxin-contaminated waste to Canada. 
 
Alternative 4 (In situ Solidification/Stabilization) would be protective since it includes treatment 
of the wastes to reduce/minimize their toxicity and mobility.  However, it has the potential to 
facilitate the leaching of some contaminants, such as pentachlorophenol, into the groundwater and 
costly additives to the concrete mix would be necessary to prevent leaching. This alternative 
would require long-term groundwater monitoring and ICs) to ensure that the removal action 
remains protective. 
 
Alternative 5 (Encapsulation with impermeable cap), with its different sub-options for the 
encapsulation methods, offers protection to the human health and the environment, as it creates 
a barrier between the waste, humans, and the rest of the environment.  Thus, preventing human 
and ecological exposures.  However, to ensure this protection remains effective, long-term ICs and 
maintenance activities, as well as groundwater monitoring, would be required. 
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Alternatives 1,4, and 5 would meet the RAOs immediately upon completion of the construction 
because all the contaminated media that exceeds the PRGs would be removed, contained, or 
treated. Under alternatives 4 and 5, the cap would have to be monitored and maintained 
indefinitely to ensure stability and continued protectiveness. 
 

6.1.2 Compliance with ARARs  
 
ARARs are discussed in Section 3.4 above and a table showing all of them and TBCs in included in 
Appendix C.  Section 5.0 showed each individual alternative’s ability to attain ARARs. 
 
The ARARs at the Site pertain only to on-site activities.  There is one chemical-specific ARAR and 
several TBCs used to develop risk-based PRGs; several location-specific federal and state ARARs 
that regulate activities that may be conducted in wetlands and floodplains; and several action-
specific federal and state regulations pertaining to components of the removal alternatives, 
including waste characterization, discharge standards, waste handling/management (including 
for asbestos), and waste capping requirements.  
 
Both excavation and capping of the lagoons will meet relevant and appropriate performance 
standards for closure of hazardous waste surface impoundments.  This will either remove all 
wastes exceeding PRGs or consolidate and cap contaminated media on-site under a protective cap 
which will meet all regulatory performance standards.   The capping will also meet ARAR 
requirements relating to floodplain impact avoidance and replacement of lost flood storage 
capacity below the 100-year flood elevation. Flood storage loss between the 100- and 500-year 
flood elevation has been determined to be de minimus within the downstream watershed, so flood 
storage volume replacement will not be required.   Any waste capped within the 500-year 
floodplain will need to be able to withstand a 500-year flood event with no release of 
contamination 
 
Since unavoidable impacts within the 500-year floodplain and federal jurisdictional wetlands 
would occur, federal ARARs require soliciting public comment concerning the impacts through 
this EE/CA.   
 
The No Action Alternative would not prevent exposure to site contaminants that exceed chemical-
specific ARARs or human health and ecological risk-based standards derived from chemical-
specific TBCs.  Alternative 1 (Excavation and Off-Site Disposal) would prevent all exposures to 
soil/waste contaminants. Alternatives 4 and 5 would address human health (contact) and 
ecological ARARs and risk exceedances derived from chemical-specific TBCs, as they would 
consolidate all site wastes at the lagoons and establish a barrier between the contaminated 
wastes/soils and the potential receptors by either treatment or encapsulation; additional long-
term compliance would be addressed with ICs and monitoring. 
 
Under federal and State wetland protection standards the capping and excavation work cannot 
impair wetland and aquatic habitats without mitigation.   
 
Both the No Action Alternatives 0 and Alternative 1 are expected to have the least impacts to 
floodplains and wetlands because there would be no alteration to the current topography.  Under 
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Alternative 1 (Excavation and Off-Site Disposal) contaminated waste sludge and soils l would be 
permanently removed and clean native substrate would replace the voids.  Native vegetation 
would be used to restore area of altered floodplain and wetlands, if such alteration cannot be 
avoided.   
 
Alternative 4 would have some floodplain impacts because it includes the formation of a solid 
monolith which will involve some volume expansion plus the installation of an impermeable cap 
on top.  Alternative 5 would also have some impact to the floodplains because it would involve the 
construction of a vertical containment structure which will result in some impact to flood storage 
capacity.  Any lost flood storage from Alternatives 4 and 5 between the 100- and 500-year flood 
elevations will only have de minimus impact on downstream floodplain receptors, however, loss 
in flood storage capacity below the 100-foot flood elevation will need to be mitigated by 
excavations in the Southern parcel. 
 
The action-specific ARARs address components of the removal alternatives, including waste 
characterization, discharge standards, waste handling/management (including for asbestos), and 
waste capping requirements. Both excavation and capping of the lagoons will meet relevant and 
appropriate performance standards for closure of hazardous waste surface impoundments.  This 
will either remove all wastes exceeding PRGs or consolidated and cap contaminated media on-site 
under a protective cap which will meet all regulatory performance standards.    
 
The No Action Alternative would fail to comply with ARARs as waste and contaminated soils would 
remain readily accessible and uncontrolled.  Alternative 1 (Excavation and Off-Site Disposal) 
would meet all ARARs that pertain to the excavation and off-site disposal of site contaminants.  
Alternatives 4 and 5 would meet all ARAR requirements pertaining to the consolidation, treatment 
or encapsulation, and capping of site wastes. Compliance with ARARs would be relatively more 
complicated for Alternatives 4 and 5, due to the proposed construction of a cap or cover system 
within a delineated floodplain. Additional engineering and flood storage mitigation may be 
required for these alternatives, whereas such requirement would not apply to Alternative 1. 
 
6.1.3 Wetlands and Floodplain Analysis per the requirements of Federal Wetland Protection 
and Floodplain Management regulations and Section 404 of the Federal Clean Water Act 
 
This analysis focuses on adverse impacts to wetlands and floodplains by alternatives evaluated in 
the EE/CA Amendment for the Mohawk Tannery Site. This analysis includes an evaluation of how 
well each alternative addresses federal wetlands/floodplain requirements.  
 
A. Federal Wetland Protection and Floodplain Management Requirements 

Federal Emergency Management Agency (FEMA) regulations that set forth the policy, procedure 
and responsibilities to implement and enforce Executive Order 11988 (Floodplain Management) 
and Executive Order 11990 (Protection of Wetlands). These executive orders prohibit activities 
that adversely affect a federally regulated wetland unless there is no practicable alternative and 
the proposed action includes all practicable measures to minimize harm to wetlands that may 
result from such use. They require the avoidance of impacts associated with the occupancy and 
modification of federally-designated 100-year and 500-year floodplain and to avoid development 
within floodplain wherever there is a practicable alternative. An assessment of impacts to 500-
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year floodplain is required for critical actions – which includes siting waste facilities in a 
floodplain. A public notice is also required when proposing any action in or affecting floodplain or 
wetlands.  The proposed alternative in this EE/CA Amendment constitutes a critical action, thus 
EPA is performing an assessment of the impacts to the 500-year floodplain with this Wetland and 
Floodplain Analysis.  EPA has made this EE/CA available to the public and has specifically 
requested comments concerning proposed work within wetlands and floodplain on-site.  The 
comments received will be considered and responded to in a Responsive Summary prior to the 
finalization of the Amended EE/CA and the Action Memo.  The Action Memo, with the attached 
Responsiveness Summary, will officially authorize and initiate the selected alternative for the 
NTCRA. 

For the purpose of this floodplain assessment, floodplain areas are defined as the area of water 
and land inundated during the highest point of the base, or 100-year flood and the extent of the 
500-year flood, using maps prepared by the Federal Insurance Administration of FEMA (Flood 
Insurance Rate Maps or Flood Hazard Boundary Maps).  See a copy of the Flood Hazard Boundary 
Map in Appendix E. As part of implementation of the NTCRA the removal action will need to 
minimize impacts to the floodplain including addressing flood storage impacts consistent with 
floodplain requirements.  At the Site whichever alternative is chosen will not cause a loss of flood 
storage volume below the 100-year flood elevation. For Alternative 1 this will be accomplished by 
restoring all excavated areas within the floodplain to grade.  For Alternatives 4 and 5 this will be 
accomplished by creating replacement flood storage to replace lost storage resulting from the 
consolidation and disposal of site wastes in the lagoon area.  After assessing floodplain 
characteristics in the downstream watershed, EPA has determined that any lost flood storage from 
Alternatives 4 and 5 between the 100- and 500-year flood elevations will only have de minimus 
impact on downstream floodplain receptors. Therefore, replacement of lost flood storage capacity 
above the 100-year flood elevation will not be required.  However, the lagoon disposal units 
located within the 500-year floodplain for Alternatives 4 and 5 must be constructed to prevent any 
release of contamination in up to a 500-year flood event.  Floodplain habitat will be restored, to 
the extent practicable. 

Regarding wetland protection requirements under 44 C.F.R. Part 9, if there is no practicable 
alternative method to work in federal jurisdictional wetlands, then all practicable measures will 
be taken to minimize and mitigate any adverse impacts. If necessary due to adjacent excavations, 
sediments within wetlands will be excavated and either disposed of off-site (Alternative 1) or on-
site at the solidified and capped sludge waste or the containment structure (Alternatives 4 and 5).  
The excavation voids within wetlands, if any, will be restored using native plant material, to the 
extent practicable. 
 
Also, erosion and sedimentation control measures will be adopted during excavation, soil 
management, and capping activities, to protect federal jurisdictional wetlands 
 
B.   Section 404/Wetlands of the Federal Clean Water Act Requirements  
 
Under Section 404 of the federal Clean Water Act, adverse impacts to wetlands must be avoided 
wherever there is a practicable alternative to address contamination at a site. Wetlands 
requirements focus on avoiding to the extent possible the long- and short-term adverse impacts 
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associated with the destruction or modification of wetlands and to avoid direct or indirect support 
of new construction in wetlands wherever there is a practicable alternative.  
For purposes of the Site, where contamination is found above PRGs in the floodplain or in wetland 
areas, EPA has determined that there is no practical alternative to doing work in these areas 
because contamination is present in these areas and it poses a risk to human health and the 
environment. In this case, given the possible location of part of the waste being adjacent to the 
wetlands, there may be no practical alternatives to the alteration of wetland areas. As a result, EPA 
must evaluate alternatives to select the “Least Environmentally Damaging Practicable Alternative” 
(LEDPA) consistent with Clean Water Act requirements.   At this Site EPA has determined that 
Alternative 5 is the “LEDPA”, because it provides the best balance for protecting and restoring 
wetlands that could be impaired.   Under Alternatives 1, 4, and 5 all contaminated soils (including 
those that may be adjacent to wetland sediments) exceeding PRGs will be removed, but Alternative 
5 presents the most practicable and protective alternative for the permanent disposal of these 
soils within the containment structure, where any risk of the contaminants migrating back to 
wetland areas is controlled to the greatest extent practicable. 

6.1.4 Long-Term Effectiveness 
 

The No Action Alternative would not be effective in the long term because no contaminated media 
would be removed and all risks associated with the waste material and contaminated soils would 
remain.  Conversely, alternative 1 would be effective in the long term and would be permanent 
because all contaminated media exceeding the PRGs would be removed from the Site. No residual 
risks would remain associated with this waste material.  
 
Alternative 4 would consolidate contaminated material from throughout the Site at the lagoons 
and convert the sludge and soil wastes into a solidified/stabilized mass that is covered by clean 
backfill and cover material to prevent flood damage. A combination of the solidified mass and 
capping system would mitigate the residual direct exposure risks, and would render the 
contaminants immobile. Bench testing of the solidification methods has demonstrated that this 
alternative effectively reduces most of leachable substances; however, some solidification 
formulations continued to leach substances. This condition may be controlled using additives 
(such as activated carbon). The solidified mass significantly reduced the matrix permeability, 
preventing significant groundwater flow through the mass. Alternative 4 would be effective in the 
long term and would be essentially permanent, provided that the solidified mass is not allowed to 
erode (such as during flooding, up to a 500-year flood event). Long-term monitoring of 
groundwater would evaluate the long-term effectiveness of the solidification alternative. Erosion 
of the solidified mass could result in a release via storm water transport or wind action. However, 
repairing or re-stabilizing the solidified mass would be complicated and difficult as the 
contaminated mass would be a cemented block. 
 
The consolidation of contaminated material from throughout the Site at the lagoons and the 
installation of physical barriers and impermeable cap included in Alternative 5 are effective long-
term solutions, but they are not as permanent as off-site disposal. Each of the encapsulation 
options would effectively prevent direct human contact with the contaminants and exposure to 
ecological receptors. None of the encapsulation/capping options would completely block 
groundwater flow; however, they all would reduce the flow significantly, thus achieving the 
limitation of contaminant migration objective. Each encapsulation system would need to be flood-
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proofed to prevent any release of contamination from a 500-year flood event.  Each encapsulation 
system will require regular maintenance and monitoring (such as vegetation monitoring, 
groundwater monitoring, etc.) to maximize long-term effectiveness. The longevity of Alternative 5 
may vary based on the encapsulation option selected. However, encapsulation system repairs are 
possible should degradation or damage be encountered.  
 
Alternative 1 would be the most effective alternative because it would remove all the 
contaminated media exceeding PRGs, from the Site. The long-term effectiveness of Alternatives 4 
and 5 are similar, each would attain the RAOs to the extent practicable. However, due to the 
solidified nature of the waste, failures and/or degradation of the Alternative 4 components would 
be more difficult to address/repair than those of Alternative 5 components, which are more 
modular. 

 
6.1.5 Reduction of Toxicity, Mobility, or Volume through Treatment 

 
The No Action Alternative would not reduce the toxicity, mobility or volume through treatment as 
is implies no-action.  This element of evaluation may have only limited applicability to Alternatives 
1 or 5 as they involve no significant treatment, except for some potential treatment of water 
generated during dewatering prior to discharge to the POTW.  Alternative 4 would include a 
treatment step that would reduce the toxicity and mobility of contaminants, although with some 
limitations that would require the use of additives.  Also, the volume of contaminated media would 
increase by approximately 30%, due to bulking/swelling from the treatment process.  Some 
treatment of water from dewatering may also occur under Alternative 4. 
 

6.1.6 Short-Term Effectiveness 
 
The No Action Alternative would not be effective at all since it implies no-action. Alternative 1 
proposes to remove all wastes from the Site, which will result in significant odors. Odor 
suppressants and perimeter air misters may assist in reducing the potential for fugitive odor-
related impacts to on-site personnel and the nearby community, but this alternative exhibits the 
highest potential to result in fugitive odors. Safety standards, including dust suppression, for 
handling and disposal of ACM will also be required.  This alternative results in significant truck 
and construction-related traffic, which could impact the nearby community with noise, dust, and 
odors. The quantity of exposed waste/earth associated with Alternative 1 increases the potential 
for environmental impacts if erosion/sedimentation controls are insufficient. Therefore, of all the 
alternatives, Alternative 1 exhibits the lowest short-term effectiveness. 
 
Alternative 4 also directly impacts all the waste materials via in-situ mixing. As with Alternative 1, 
the generation of fugitive odors potentially impacting on-site workers and the nearby community 
is possible as the mixing is conducted and as it cures. Odor suppressants and perimeter air misters 
may assist in reducing the potential for fugitive odor-related impacts to on-site personnel and the 
nearby community. As with Alternative 1, safety standards, including dust suppression, for 
handling and disposal of ACM will also be required. A relatively minor amount of construction-
related traffic is expected in association with Alternative 4, as contaminated wastes would not be 
transported off-site under this alternative, and the active working areas would be relatively 
limited and controlled such that it is unlikely to result in environmental impacts. With alternatives 
1, 4 and 5, efforts would be managed to minimize impacts to the community and to on-site 
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workers.  Also, a site-specific health and safety plan and best management practices would be 
implemented to protect workers during excavation, sludge/soil/ACM management and either off-
site disposal or capping activities. 
 
Alternative 5 directly impacts relatively little of the waste materials. Therefore, of the three 
alternatives, it exhibits the lowest potential for fugitive emission generation. Safety standards, 
including dust suppression, for handling and disposal of ACM will also be required.  As with 
Alternative 4, this alternative results in a small amount of construction-related traffic, which may 
impact the nearby community. However, depending on vertical encapsulation option selected, 
major noise concerns may be present (e.g. due to the use of a hydraulic sheet-pile driver). 
Relatively little earth disturbance is expected as part of Alternative 5, which would reduce the 
potential for environmental impacts. 
 
All alternatives would achieve the RAOs at the completion of construction, however Alternative 4 
will include a delay factor as the solidification matrix cures. Based on the above, Alternative 5 
exhibits the greatest amount of short-term effectiveness, whereas Alternative 1 exhibits the least 
amount. 
 
6.2 Implementability 
 
Technical Feasibility 
All three alternatives can be constructed. However, some technical challenges are expected for 
each. Significant excavation challenges exist for Alternative 1 due to the limited-access excavation 
of soft sludge materials below the water table that could result in difficult site management 
conditions and schedule delays. Significant dewatering efforts would likely reduce this risk, but 
would not eliminate it.  Water generated from dewatering for Alternatives 1, 4 and 5 may require 
additional treatment before it can be discharged to the POTW.   Similarly, the implementation 
schedule for Alternative 4 is predicated upon the sludge (including the sludge below the 
groundwater) solidifying to a sufficient strength to support the solidification equipment within 
several days of mixing. Bench testing of several mix formulations suggest that it is possible to 
achieve sufficient strength; however, the heterogeneity of the in-situ materials may be more 
significant than anticipated. 
 
The constructability of the vertical encapsulation component of Alternative 5, regardless of the 
encapsulation option selected, has been implemented many times in traditional construction, at a 
minimum. Typical construction challenges associated with vertical encapsulation include 
subsurface debris/boulders, subsurface heterogeneity, and challenging alignments/access 
limitations. Each of these can be addressed without significant delays or costs. The cap system 
over the wastes may be challenging to construct due to the soft saturated wastes, particularly in 
Area 1. Methods to mitigate this risk may include the use of low-ground-pressure equipment, 
weight dispersion matting, and geotechnical fabrics/matting. 
 
Both Alternative 4 and 5 would require constructing replacement flood storage capacity to replace 
lost flood storage capacity below the 100-year flood elevation resulting from the construction of 
the containment structure within the floodplain.  Also, the Alternative 4 and 5 caps would need to 
be either located above the 500-year flood level or flood-proofed so that they would prevent any 
release of contaminants in up to a 500-year storm event. 
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Each of the Alternatives have been successfully and reliably implemented at CERCLA sites located 
throughout Region 1.  
 
Additional remediation/repairs are possible and relatively easy to implement for Alternatives 1 
and 5; however, such remediation/repairs would be more difficult to conduct on Alternative 4 due 
to the solid nature of the materials. 
 
Administrative Feasibility 
Actual permits would not be required for on-site work if implemented under CERCLA. However, 
administrative approvals would be required for the off-site transportation and disposal (and 
potential treatment) of contaminated media under Alternative 1.  In particular, Federal and 
Canadian approvals may be required to if shipment of dioxin-contaminated waste a disposal 
facility that will accept it in Canada is required.  Alternatives 1, 4 and 5 would require municipal 
approve to discharge water from dewatering into the POTW (with or without pre-treatment).  For 
the three alternatives, licensed personnel would be required to address the ACM.  Alternatives 4 
and 5 would require coordination with municipal departments and NHDES to satisfy construction 
requirements. 
 
Availability of Services and Materials 
Qualified contractors with trained personnel, equipment, and hazardous waste site experience 
would be readily available to perform all the on-site services that would be required for all three 
alternatives (1, 4, and 5). Some specialty equipment would be required to implement Alternatives 
4 and 5, so these alternatives would be slightly less implementable than Alternative 1 in this 
respect. However, the availability and capacity of off-site disposal facilities permitted to receive 
the volume of wastes contemplated for off-site disposal under Alternative 1 may be limited, which 
would not be a concern for Alternatives 4 and 5. 
 
State Acceptance 
The State of New Hampshire support for any of these removal actions will be determined during 
the public comment process. 
 
Community Acceptance 
The community support for any of these removal actions will be determined during the public 
comment process. 
 
Based on the above, Alternative 1 is considered the least implementable, and Alternatives 4 and 5 
are somewhat equally implementable. 
 
6.3 Cost 
 
A summary of costs for each alternative is presented in the table below. Appendix D includes the 
detailed cost estimates for each of the alternatives. 
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Table 14.0 Cost comparison of alternatives 
 

Alternative Capital Cost Present Worth of O&M Present Worth of Alternative 
 

0 0 0 0 
1 $32,600,000 <$10,000 $32,600,000 

 
4 $18,400,000 $270,000 $18,700,000 

 
5 $7,600,000 - 

$13,800,000 
$400,000 $8,000,000 - $14,200,000 

 

 
As shown in the table above, Alternative 1 would be the most expensive of the alternatives 
evaluated, and is at least approximately $14,000,000 more expensive than Alternatives 4 and 5. 
The cost for Alternative 1 is driven primarily by the fees associated with transportation and off-
site disposal of contaminated media. 
 
Alternative 4 is less expensive than Alternative 1, but more expensive than any of the Alternative 
5 encapsulation options. Alternative 5 costs vary by as much as $6,200,000 with the different 
vertical encapsulation options. 
 
6.4 Comparative Analysis Summary 
 
The No Action Alternative is not protective of human health and the environment while all other 
alternatives (1, 4, and 5) are protective of human health and the environment by preventing 
contact with contaminated waste sludge and soils.   Alternatives 4 and 5 would require ICs to 
prevent protect components of the remedies (e.g. monitoring wells, caps) and prevent exposure 
to the treated or encapsulated contaminants. 
 
The No Action Alternative does not meet chemical-specific ARAR and TBC risk-based standards.  
Alternative 1, 4, and 5 can be engineered to satisfy chemical-specific, location-specific, and action-
specific ARARs.  However, Alternative 5 has specifically been determined to be the Least 
Environmentally Damaging Practicable Alternative under Section 404 of the federal Clean Water 
Act since it provides the best balance of protecting wetland resources on-site in a practicable 
manner. 
 
The No Action Alternative and Alternatives 1, and 5 do not meet the treatment criterion, except to 
the limited extent that water generated from dewatering may require treatment before discharge 
to a POTW.  Alternative 4 meets the criterion through the solidification and stabilization of sludge 
waste and contaminated soils (as well as through any treatment of water from dewatering).  
 
The No Action Alternative provides no long-term effectiveness or permanence. Alternative 1 
provides the most long-term effectiveness and permanence as all contaminated waste sludge and 
soils exceeding PRGs would be removed.  Alternative 4 offers more long-term effectiveness and 
permanence than alternative 5, provided that adequate maintenance/repairs are done.  However, 
these maintenance/repair activities are more difficult to achieve than those that would be 
required for alternative 5.  Both Alternatives 4 and 5 would require the monitoring of groundwater 
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and the monitoring of a protective cap, to ensure the integrity of the treatment or encapsulation, 
and its continued protectiveness.   
 
In summary, only Alternatives 1, 4, and 5 would be protective, meet ARARs, achieve RAOs, and be 
effective in the short term and long term.  However, only Alternative 5 offers the possibility to 
meet these requirements, while causing minimal environmental impacts at a reasonable cost. 
Alternative 4 is the only alternative that provides significant treatment, but the need of additives 
to the solidification mix makes it cost prohibitive.  Also, the complexity / difficulty of future 
maintenance/repairs put it at a disadvantage when compared to Alternative 5.  Short term 
environmental impacts within the Site are all similar for Alternatives 4 and 5 but more so for 
Alternative 1 due to the need for transportation off-site.  
 
6.5 Recommended Removal Action Alternative   
 

Based on the comparison of Alternatives 1, 4, and 5, Alternative 5 (Waste Encapsulation and 
Impermeable Capping) was selected as the recommended removal action alternative. 
Each of the alternatives effectively addressed the RAOs. However, the balance between long-term 

and short-term effectiveness, when coupled with implementability and costs, favored Alternative 

5. Alternative 5 is expected to present the fewest and least complicated implementation challenges 

of the three alternatives. 

Alternative 5 effectively achieves the removal goals, is implementable, and appears to be the most 

cost-effective alternative presented regardless of the encapsulation method selected. 

Alternative 5 will achieve ARARS identified in Appendix C and the following specific findings and 
determinations have been made relative to specific requirements under federal Floodplain 
Management and Wetland Protection regulations and CWA requirements: 
 

• EPA has determined that because significant levels of contamination exist in sludge waste 
open lagoons and soils within the Site, and because of it being so close to the Nashua River, 
there is no practicable alternative to conducting work in these areas of the Site including 
wetlands, other than consolidating and encapsulating the contaminated media in place.  
EPA has determined that the Alternative 5 cleanup activities that would impact wetlands 
are the LEDPA.  EPA is also specifically requesting public comment concerning this finding 
in a Fact Sheet being issued concurrently with this EE/CA Amendment. Wetlands will be 
restored and/or replicated with native vegetation nearby consistent with the requirements 
of federal and state wetlands protection standards.   

 
• Alternative 5 also includes activities that result in the occupancy and modification of the 

100 and 500-year floodplains. Before selecting a cleanup alternative, federal Floodplain 
Management regulations at 44 C.F.R. Section 9 require EPA to decide that there is no 
practicable alternative to the proposed actions within floodplains and to solicit public 
comment, which is also being done through the Fact Sheet, regarding proposed alterations 
to floodplain resources.  EPA has determined there is no practicable alternative to 
occupancy and/or modification of portions of the floodplain in the immediate vicinity of 
the Site, but that loss of flood storage below the 100-foot flood elevation will be restored 
on-site in in the vicinity.   EPA has determined that loss of flood storage between the 100- 
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and 500-year floodplain will only expect to have de minimus impact on downstream 
floodplain resources and will not require replacement. The cap will be either located at an 
elevation above the 500-year flood elevation or flood-proofed so that there would be no 
release of contaminants from the capped lagoons in up to a 500-year flood event.   
Floodplain and/or wetland habitat altered by the removal action will be restored to the 
extent practicable.  EPA is specifically requesting public comment concerning this finding. 
Best management practices will be used to minimize adverse impacts on the floodplain 
resources, including:  1) damage to floodplain areas will be mitigated through erosion 
control measures and proper re-grading and re-vegetation of the impacted areas with 
indigenous (native) species;  2) any lost flood storage capacity from the proposed project, 
resulting from a 100 year flood event,  will be compensated for, so that downstream 
receptors are protected; and 3) flood velocity will not increase as a result of the removal 
action.  

 
• EPA’s Superfund program has determined that the areas with soils contaminated with 

dioxin and other COCs, will be excavated and replenished with clean soils.  In total, 
approximately 69,847 of COC -contaminated soils and sludge waste with greater than (“>”) 
PRG values for the COCs, will be consolidated and encapsulated on-site under the non-time-
critical removal action (NTCRA).  These target soil cleanup goals were derived based on in-
house EPA risk assessment evaluation that concluded the COCs, posed an elevated risk to 
human health and ecological receptors from the exposure to the sludge waste and COC 
contaminated soils, at the Site.   EPA has made the determination that the method of 
consolidation and encapsulation of the COC-contaminated sludge and soils as described 
will not pose an unreasonable risk of injury to health or the environment if the following 
conditions are met: 

 
1. Excavated COC-contaminated sludge and soils shall be disposed of at Lagoon #1 and 2 

after the selected vertical containment structure and cap has been constructed to meet 
performance standards for the closure of hazardous waste surface impoundments and 
in accordance to the approved design and to EPA’s satisfaction.   
 

2. The party performing the COC removal work shall submit a work plan describing the 
containment, air, and water quality monitoring that will be employed during the 
removal activities, including but not limited to site control, excavation, handling, 
storage, and disposal activities (including any specific requirements for addressing 
ACM).  This work plan should also include information on how and where all COC-
contaminated sludge wastes and soils will be stored and disposed of; how dewatering 
(including potential pre-treatment prior to disposal to the POTW) will be implemented, 
if required; how storm-water controls and runoff will be managed; how dust levels and 
other air quality standards will be controlled and monitored, if necessary; and how field 
equipment will be decontaminated and unneeded monitoring wells abandoned.   All 
COC soil handling, storage, and water treatment areas will either be outside of the 500-
year floodplain or flood-proofed up to the 500-foot flood elevation.  

 
3. A confirmatory sampling plan shall be developed and implemented to document that 

the PRGs for all COCs have been achieved.  This confirmatory sampling plan shall 
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include a Not to Exceed Number (“NTE”) which shall be developed and submitted with 
the confirmatory sampling plan as part of the design phase for the removal action. 

 
4. Monitoring of groundwater will determine if, after implementing the NTCRA, 

groundwater is not impacted by the consolidated encapsulated/capped sludge waste 
and contaminated soil.   
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United States Environmental Protection Agency 
New England Region 

Office of Site Remediation and Restoration 
One Congress Street, Boston, MA 02114-2023 

Enforcement-Sensitive Information Attached 

Memorandum 

Date: 

Subject: 

From: 

Thru: 

To: 

I. Purpose 

October 29, 2002 

Request for Removal Action Mohawk Tannery Site, Nashua, New Hampshire
Action Memorandum - Non-Time-Critical Removal Action 

Neil Handler, Remedial Project Manager 
NH & RI Superfund 

Michael Jasinski, Section Chief 
NH & RI Superfund 

Larrry Brill, Branch Chief 
R&RI 

Richard Cavagnero, Acting Director 
Office of Site Remediation and Restoration 

The purpose of this Action Memorandum is to request and document approval for the proposed 
Non-Time-Critical Removal Action (NTCRA) and a $2 million exemption reqpest described 
herein for the Mohawk Tannery Site (the Site) located in the City of Nashua, Hillsborough 
County, New Hampshire. The Removal Action is necessary to prevent, minimize, and mitigate 
potential threats to human health and the environment posed by a release 

0
of haz.ardous substances 

to the environment. The NTCRA would address the threats posed by a release of dioxin and 
other haz.ardous substances found at the Site by removing contaminated waste from six unlined 
disposal areas and transporting the waste off-site to a permitted facility for disposal. The 

· NTCRA is consistent with the long-term remedial strategy for this Site to minimize exposure to 
and migration of contaminants and to restore the Site to its productive use. 

The New Hampshire Department of Environmental Services (NH DES) under a Cooperative 
Agreement with the U.S. Environmental Protection Agency (EPA) is now in the process of 
conducting a Remedial Investigation (RI) to evaluate the full nature and extent of the 
contamination at the Site not already addressed by this NTCRA or by previously completed time
critical removal activities. 



----· _.. _ .... --- - --
_____ ..... ~---

Action Memorandum 
Mohawk Tannery Site 
Nashua, New Hampshire 
Pa e 2 of25 

II. Site Conditions and Background 

CERCLIS Identifier: 
Site Identifier: 
Category of Removal: 
Nationally Significant/ 
Precedent Setting: 
NPL Status 

A. Site Description 

1. Background 

NHD98 l 889629 
017C 
Non-Time-Critical 

No 
Proposed on the NPL on May 11, 2000 

The Mohawk Tannery Site (a.k.a. Granite State Leathers) is located at the intersection of 
Fairmount Street and Warsaw Avenue in Nashua, New Hampshire. The Site is the 
former location of a leather tanning facility that operated at the property from 1924 to 
1984. The Site consists of two adjacent properties; they are a developed parcel to the 
north, and an undeveloped parcel to the south. Each parcel is about 15 acres. The 
inactive tannery facility, which is the focus of the NTCRA, is situated on the northern 
parcel. The tannery is bordered by the Nashua River to the west, the Fimbel Door 
Company to the north, and residential areas to the east and southeast. As of 1990, the 
total number of people living within one mile of the Site was 1,470. 

Several structures used in tannery operations, as well as debris from several demolished 
structures, still remain at the Site. Remaining structures include: the main facility 
building; a smaller control building attached to the main building; and portions of the 
former wastewater treatment system. Although the tannery shut down, in 1984, portions 
of the main building have since been used by the owner and several rerh.ers for storage 
purposes. The formerly industrial property has been re-zoned residential by the City of 
Nashua. Future development of the Site is very likely, given its close proximity to 
downtown Nashua (see attached Figure 1). 

Little is known about the tannery's effluent treatment practices prior to the l 960's. In 
general, industry practice prior to that time did not require any treatment of wastewater 
prior to its discharge into nearby waterways. In the l 960's the facility began providing 
some treatment of wastewater prior to its discharge into the Nashua River. Two unlined 
lagoons were constructed along the western side of the tannery property approximately 60 
feet from the Nashua River. These lagoons are located predominantly within the 100-
year floodplain of the Nashua River. 
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Initially, treatment within the two lagoons (which are identified as Areas 1 and 2 on 
Figure 2) consisted of combining acid and alkaline waste streams and allowing the solids 
to settle out before the liquid fraction was discharged to the river. Periodically, the sludge 
from the two lagoons was dredged and disposed of in several other disposal areas on the 
property. During the 1970's, a new treatment facility was constructed at the Site and it 
was reported that sludge located in the vicinity of the new treatment facility was 
transferred to Areas 3 through 6 as identified on Figure 2. In 1980, materials including 
hide scraps and other miscellaneous refuse located near the main facility were excavated 
in preparation for construction of the control building. The excavated materials were 
moved to the southwest to the area identified as Area 7 on Figure 2. 

During the early! 980's, dried sludge from the tannery was placed in a PVC-lined landfill 
on the adjacent Fimbel Door Company property (Fimbel Landfill). The Fimbel Landfill 
has since been capped with a low permeability cover and closed under New Hampshire 
State Regulations. The Fimbel Landfill was not evaluated as part of this NTCRA. A 
majority of the lagoons and disposal areas at the Site have been covered with varying 
amounts of fill material and allowed to naturally revegetate. The one exception is Area 1, 
an open lagoon approximately one acre in size, containing approximately 25,000 cubic 
yards of wet odorous waste material. 

While operating, the tannery used numerous hazardous substances in the preparation and 
tanning of animal hides including chromium, pentachlorophenol, and 4-methylphenol. 
Dioxin has also been found at the Site and is believed to be a by-product associated with 
the use of pentachlorophenol and other chlorinated phenolic compounds for the treatment 
of hides. It appears that the southern undeveloped parcel has not been impacted by 
contamination associated with past operations and waste disposal practices at the tannery 
based on earlier investigations completed on behalf of the tannery owner. 

. \ 

EPA investigations concluded that during the time the tannery operated, hazardous 
substances, such as those mentioned above were discharged directly into the Nashua 
River and deposited into the lagoons and waste disposal areas at the Site. There are 
approximately 60,000 cubic yards of waste at the Site. A majority of the waste is located 
within the 100-year floodplain of the Nashua River. The waste has not been disposed of 
in a manner which would prevent human exposure nor the washout of materials in the 
event of a flood. 

A Time-Critical Removal Action was completed by EPA at the Site in January of 2001. 
During this removal action, EPA characterized and shipped off-site for disposal drums 
and small containers containing hazardous substances, asbestos containing material, 
caustic wastes, and the contents of a clarifier tank. In addition, a number of gates were 
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repaired and warning signs were posted to help further secure the Site. Additional details 
concerning the removal action are provided in Section B below. 

2. Removal Site Evaluation 

An initial characterization of subsurface conditions was performed in 1985 for the 
tannery owner by Goldberg-Zoino & Associates, Inc., to support redevelopment of the 
Site. Investigative activities completed during the initial characterization provided the 
first detailed information concerning the extent of contamination at the Site. 

Since that time the NH DES and EPA have conducted several investigations at the Site. 
The investigations of the Site as well as the Nashua River completed during the late 
1980's and 1990's have included a Preliminary Assessment of Mohawk Tannery in July 
of 1987 (EPA), a Screening Site Inspection in July of 1989 (EPA), an Expanded Site 
Inspection in December of 1993 (NH DES), and a Final Site Inspection Prioritization 
Report in November of 1996 (NH DES). 

In July of 2000, EPA prepared an Approval Memorandum calling for the completion of 
an Engineering Evaluation/Cost Analysis (EE/CA). The purpose of the EE/CA was to 
further characterize the nature and extent of contamination in the unlined lagoons and 
disposal areas at the Site and to evaluate removal options for these materials. EPA's 
consultant, Tetra Tech NUS, Inc., completed the EE/CA field investigation activities 
during August/September of 2001. A final EE/CA was released to the public in July of 
2002, and was then followed by a 30-day public comment period for EPA's 
recommended cleanup approach for the Site. During the comment period EPA held a 
public information meeting and a public hearing. 

The Site was evaluated for public health implications by the Agency .fo'r Toxic 
Substances and Disease Registry (ATSDR) in a Public Health Assessment (August 22, 
2001). ATSDR concluded that although current exposures are probably low, remediation 
of the Site is needed because, in the future, changes in land use or a large flood of the 
Nashua River could increase exposures to levels that could potentially cause adverse 
health effects. 

3. Physical Location and Site Characteristics 

Mohawk Tannery is located at 11 Warsaw Avenue in the City ofNashua, Hillsborough 
County, New Hampshire. The Site is located in a residential neighborhood directly across 
the river from the 325-acre Mine Falls Park. The tannery property slopes steeply toward 
the Nashua River, with a topographic relief of approximately 70 feet from the eastern 
boundary to the western boundary along the Nashua River. Groundwater was measured 
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between 7 and 14 feet below ground surface in monitoring wells located in the vicinity of 
disposal Areas I and 2, and approximately 70 feet below ground surface in the eastern 
portion of the Site adjacent to Warsaw Avenue. The lower portion of the Site, which 
contains Areas I and 2 and approximately 90 percent of the waste disposed of at the Site, 
is located predominantly within the 100-year floodplain of the river. 

4. Release or Threatened Release into the Environment of a Hazardous Substance, or, 
Pollutant or Contaminant 

Several private, State, and Federal investigations have confirmed the presence of 
numerous contaminants of potential concern (COPCs) at the Site. Most recently, as part 
of the EE/CA, EPA identified a number of CO PCs at the Site as shown in the attached 
Table 1. The COPCs, which include VOCs, SVOCs, and metals, were selected based on a 
comparison of the maximum concentrations found in the waste disposal areas at the Site 
to the risk-based COPC screening levels identified for residential land use. Of the 
COPCs identified, the following compounds were detected at the greatest frequency and 
levels : 

• Dioxins 

• Semi-volatile Organic Compounds (including 4-methylphenol, 
pentachlorophenol) 

• Metals (including antimony, chromium,) 

Dioxin, 4-methylphenol (also known as p-cresol), pentachlorophenol, antimony, and 
chromium are hazardous substances as defined in Section 101(14) of (;ERCLA and as 
listed in 40 C.F.R. 302.4. Sampling results obtained during the EE/CA \dentified the 
following maximum concentrations in the waste disposal areas for the compounds 
discussed above: dioxin at 2.6 ppb; 4-methylphenol at 1,300 ppm; pentachlorophenol at 
120 ppm; antimony at 547 ppm; and chromium at 67,800 ppm. Elevated levels of other 
VOCs, SVOCs, and metals were also identified at the Site as shown in the attached Table 
2. 

The past use of the property as a leather tannery is consistent with the presence of the 
hazardous substances which have; been identified above as being released at the Site. The 
use of chromium as a tanning agent and phenolic compounds such as pentachlorophenol 
and 4-methylphenol as preservatives and biocides, is well documented in effluent 
limitation guideline documents developed by EPA for the leather tanning and finishing 
industry. It is also reported in literature that dioxin is a common impurity found in 
technical-grade formulations of pentachlorophenol. 
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The Streamlined Human Health Risk Evaluation conducted as part of the EE/CA for the 
NTCRA focused on the risks to humans from the soil and wastes contained in the six 
unlined disposal areas at the Site. The findings of the risk evaluation strongly indicate that 
there are unacceptable risks at the Site in the future for residents, if the property is 
developed in accordance with the current residential zoning. The potential future risks 
identified at the Site exceed EPA's acceptable target cancer risk range (see attached Table 
3) and non-cancer hazard index value (see attached Table 4). Additional details 
concerning the Streamlined Human Health Risk Evaluation can be found in Section 2.0 of 
the EE/CA. 

EPA also completed a Streamlined Ecological Risk Evaluation during the EE/CA to 
investigate the current and future impacts of the waste disposal areas at the Site to on-site 
ecological receptors. This screening-level evaluation used conservative screening values 
to identify whether or not contaminants at the Site pose a potential ecological risk that 
might warrant further investigation. The results of the ecological evaluation indicate that 
contaminants at the Site pose a real concern for on-site receptors and potentially off-site 
receptors in the event of a release. The magnitude by which contaminants such as 
chromium and 4-methylphenol exceed their respective screening level benchmarks (both 
by approximately 30,000 times in the sediment found in Area 1 ), demonstrates a high 
potential for ecological risk and the need for further study. Although the relationship 
between the magnitude of exceeding such benchmarks and actual toxic effects is not 
necessarily linear, it can be used as a rough approximation of the extent of potential risks. 

Over 50,000 of the approximately 60,000 cubic yards of waste buried at the Site (see 
attached Table 5) are located in Areas 1 and 2 next to the Nashua River. Areas 1 and 2, 
which are predominantly located within the 100-year floodplain of the river, have not 
been designed, constructed, operated, or maintained to prevent the w~out of hazardous 
substances. In addition, over 50 percent of the waste found in these two.areas is buried 
beneath the water table. Accordingly, this waste is not in compliance with State of New 
Hampshire regulations which do not allow waste below the water table to be left in place. 
Groundwater in contact with the waste in these two areas is likely migrating into the 
Nashua River, given the close proximity of Areas 1 and 2 to the Nashua River. The 
impacts of the waste disposal areas at the Site on the groundwater will be evaluated 
during the State-lead RI. 

The potential for a release from the disposal areas is certainly a real concern as evidenced 
by NH DES personnel reportedly observing an area of dark liquid leaking from the base 
of the berm surrounding Area 1 into the Nashua River in 1987. A catastrophic event such 
as a flood, could release tens of thousands of cubic yards of waste into the Nashua River, 
an important component of the regional wildlife habitat. In addition, there is a drinking 
water intake located approximately 14 miles downstream of the Site on the Merrimack 
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River which serves a population of over 100,000. The Nashua River joins the Merrimack 
River approximately 3 miles downstream of the Site. 

In conclusion, there is a clear human health risk and strong potential for ecological risks 
associated with the waste present in the disposal areas at the Site. Additionally, a 
catastrophic event such as a flood could present additional risks for human and ecological 
receptors located downstream of the Site. The Removal Action proposed as part of the 
NTCRA will eliminate these risks. 

5. NPL Status 

The Site was proposed on the National Priority List (NPL) on May 11, 2000, based upon 
letters of support from both the City of Nashua and the State of New Hampshire. In July 
of 2002, the City of Nashua submitted a letter to Senator Bob Smith of New Hampshire 
requesting that the finalization of the Mohawk Tannery Site on the NPL be delayed at this 
time. It is EPA's understanding that the City is exploring alternative means for funding 
the cleanup of the Site in lieu of placing the Site on the NPL. In response to the City's 
request, the Mohawk Tannery Superfund Site was not included in the most recent group 
of sites to be finalized on the NPL in September of 2002. 

The NTCRA follows the completion of a Time-Critical Removal Action at the tannery 
(January of 2001) and the initiation of a Remedial Investigation (fall of2002). 
Additional details for both of these actions are provided in Section B, below. 

B. Other Actions to Date 

1. Previous Actions 

Since the mid l 980's, there have been several private response actions completed at the 
Site. The first of these activities occurred in 1985, when work was completed on behalf 
of the property owner to determine the impacts of the waste disposal areas on the 
groundwater and Nashua River. A report documenting the results of this investigation 
was finalized by Goldberg-Zoino & Associates in October of 1985. In late 2000, a 
private development team completed an investigation of the two largest disposal areas at 
the site (Areas 1 and 2). The purpose of the Brownfields Recovery Corporation (BRC) 
investigation was to further characterize the extent of contamination in the largest 
disposal areas and to determine the feasibility of a private party cleanup and 
redevelopment of the Site. Based on the results of their investigation and financial 
analysis, BRC advised the NH DES in November of 2000 that private cleanup of the 
property was not economically feasible due to the significant waste disposal costs. At the 
request of the NH DES, the property owner in July of 2001 arranged for the removal of 
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some oily waste material from the Site. The cost of such removal was reportedly 
approximately $5,000. 

EPA conducted a Time-Critical Removal Action at the Site beginning in September of 
2000 and concluding in January of 2001. Actions taken during this removal action 
included: removing and disposing of asbestos-containing material from the old tannery 
building; characterizing and disposing of the contents of 42 drums, a large above ground 
storage tank, and a large clarifier tank; and removing approximately 110 empty drums 
and 360 laboratory-type containers and disposing of these materials at permitted off-site 
facilities. EPA also repaired a number of gates and posted warning signs about the 
dangers of trespassing to better secure the Site. 

2. Current Actions 

EPA entered into a Cooperative Agreement with the NH DES to perform the RI for the 
Mohawk Tannery Site as a State-lead project. The investigation is necessary for other 
portions of the Site which may have been potentially impacted by past waste disposal 
activities. The other areas that will require investigation include: the on-site buildings; 
the groundwater; the Nashua River; and, the undeveloped parcel located to the south of 
the tannery. The investigation will initially focus on the groundwater and on-site 
buildings and it is anticipated that these RI activities will begin during the spring of 2003. 
The NH DES has selected Sanborn, Head & Associates to perform the RI. If the RI does 

not identify any additional sources of contamination or risks exceeding acceptable EPA 
target risk ranges for the groundwater and on-site buildings, then the completion of the 
NTCRA may address all of the short-term goals as well as the long-term remedial 
measures needed to bring the Site back into productive use. An investigation of the parcel 
to the south and the Nashua River would still be necessary, but this could occur separately 
and independently of any future redevelopment or other use of the tanrlery property. 

C. State and Local Authorities' Roles 

1. State and Local Actions to Date 

The NH DES has performed numerous tasks at the Site including extensive 
characterization and investigative activities. However, the State does not have the 
financial resources to address the significant problems which currently exist at the Site. 
In response to requests from the State, EPA performed emergency removal activities and 
proposed the Site on the NPL. Through a Cooperative Agreement with EPA, the NH 
DES is currently initiating a Remedial Investigation of the groundwater and on-site 
buildings. EPA and the NH DES continue to enjoy a close and cooperative working 
relationship. 
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The City of Nashua has also been consulted and regularly involved in cleanup related 
activities occurring at the Site. EPA and the NH DES have met with City Officials on 
numerous occasions to discuss topics which have included: the potential for private 
development of the property; future ownership of the property; the status of cleanup 
work; the status of listing the Site on the NPL; and waste disposal options. As mentioned 
previously, the City of Nashua, although initially supportive of the listing of the Mohawk 
Tannery Site on the NPL, submitted a letter to Senator Bob Smith of New Hampshire on 
July 8, 2002, requesting that finalization of the Site on the NPL be delayed at this time. 
Representatives from the City have stated that they want to explore alternative means for 
funding the cleanup of the Site in lieu of placing the Site on the NPL. As a result, the 
Mohawk Tannery Superfund Site has not been finalized on the NPL. 

2. Potential for Continued State/Local Response 

Since the NH DES is the lead agency for the RI, the State will continue to play a key role 
in the completion of RI activities. The Cooperative Agreement with the State currently 
does not contain funding sufficient to complete the RI/FS for the Nashua River and the 
undeveloped parcel to the south. Therefore the status and timing of these additional 
investigations is currently not known. It is assumed that the City of Nashua will continue 
to play an active role in site-specific issues such as those mentioned above. 

III. Threats to Public Health or Welfare or the Environment 

A. Threats to the Public Health or Welfare 

Section 300.415(b) of the National Contingency Plan (NCP) provides that EPA may 
conduct a removal action when it determines that there is a threat to human health or 
welfare or the environment based on one or more of the eight factors li~ted in 
300.415(b)(2) of the NCP. The following factors listed below are present at this Site: 

. . 
J. ''Actual or potential exposure to nearby human populations, animals, or the 
food chain from hazardous substances or pollutants or contaminants;" 
{300.415(h)(2)(i)f. 

With regard to actual or potential exposure to nearby human populations, EPA has 
documented elevated levels of hazardous substances including, but not limited to, 
dioxin, 4-methylphenol, penta.chlorophenol, antimony, and chromium in six 
unlined waste disposal areas at the Site. At least one of the disposal areas (Area 
I) at the abandoned tannery remains open and uncovered, with wastes easily 
accessible to trespassers entering the property. The Site abuts a densely settled 
neighborhood and there is evidence of children (mainly adolescents) entering the 
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Site and playing in and around Area 1 potentially exposing themselves to the 
hazardous substances present there. The remainder of the waste disposal areas 
have been covered with fill, but the thickness of the fill as well as its ability to 
limit human exposure and migration of contaminants in the future is questionable 
at best. Additionally, the Site has been zoned residential and future development 
of the property is likely, given its close proximity to downtown Nashua. 
Development of the Site without any further remediation would have the potential 
to expose future residents (both children and adults) to hazardous substances 
found at the surface and buried in many of the disposal areas. 

The Streamlined Human Health Risk Evaluation conducted as part of the EE/CA 
for the NTCRA focused on the risks to humans from the soil and wastes contained 
in the disposal areas at the Site. The findings of the risk evaluation strongly 
indicate that there are unacceptable risks at the Site in the future for residents, if 
the property is developed in accordance with the current residential Zoning. The 
potential future risks identified at the Site exceed EPA's acceptable target cancer 
risk range and non-cancer hazard index value (see attached Tables 3 and 4, 
respectively). 

The potential for a release from the disposal areas is certainly a real concern as 
evidenced by NH DES personnel reportedly observing an area of dark liquid 
leaking from the base of the berm surrounding Area I into the Nashua River in 
1987. A catastrophic event such as a flood, could release tens of thousands of 
cubic yards of waste into the Nashua River impacting the river, recreational users, 
and potentially downstream communities which use the Merrimack River as a 
drinking water source (the Nashua River joins the Merrimack River several miles 
downstream of the Site). 

\ 

2. "High levels of hazardous substances or pollutants or contaminants in soils 
largely at or near the surface, that may migrate;" {300.415(b)(2)(iii)J. 

High levels of hazardous substances have been found in waste and soil largely at 
or near the surface of the Site. Although several of the waste disposal areas have 
been covered with fill, the thickness of the fill as well as its ability to limit the 
migration of contaminants is questionable at best. The migration of contaminants 
from the waste disposal areas through overland flow and erosion is likely, given 
the topography of the Site (i.e., the steep relief sloping down toward ~e Nashua 
River) and the lack of a designed and engineered cover for these areas. 

As discussed in the EFJCA, a majority of the waste contained in Area 2 (estimated 
volume of approximately 30,000 cubic yards) is located within the 100-year 
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floodplain of the Nashua River. The Area 1 lagoon is not located within the 100-
year floodplain due to the elevation of the earthen berm that has been constructed 
around its perimeter. If the berm were ever breached during a I 00-year flood 
event, then the contents of the lagoon, approximately 25,000 cubic yards of waste 
which are located below the I 00-year flood elevation, could be released into the 
river. It is clear from the physical condition of both areas (i.e., lack of erosion 
control and/or scouring prevention measures) and an earlier documented release 
from Area 1 into the Nashua River in 1987, that Areas 1 and 2 have not been 
designed and constructed to prevent the migration of hazardous substances. 

3. "Weather conditions that may cause hazardoU$ substances or pollutants or 
contaminants to migrate or be released;" [§300.415(b)(2)(v)J. 

The lower portions of the Site which contain the two largest waste disposal areas 
( e.g., containing 90 percent of the waste disposed of at the Site) are located 
predominantly in the 100-year floodplain of the Nashua River. These two areas, 
which abut the river, have not been designed, constructed, operated, or maintained 
to prevent the washout of hazardous substances in the event of a flood. The 
release of approximately 50,000 cubic yards of waste into the river would have a 
detrimental effect on the Nashua River from both a recreational use and wildlife 
habitat standpoint. It should also be noted that a release of contaminants into the 
Nashua River could also potentially impact the drinking water intake for the City 
of Lowell which is located approximately 14 miles downstream of the Site on the 
Merrimack River. This water intake serves a population of over I 00,000. 

4. "The availability of other appropriate federal or state response mechanisms 
to respond to the release;" [§300.415(b)(2)(vii)J. 

\\ 

There are no other known federal or state funds or response mechanisms available 
to finance this action. 

B. Threats to the Environment 

1. ''Actual or potential exposure to nearby human populations, animals, or the 
food chain from hazardous substances or pollutants or contaminants;" 
[300.415(b)(2)(i)J. 

The Area 1 lagoon remains open and uncovered with wastes easily accessible to 
likely environmental receptors. Potential receptors include plants, invertebrates, 
and terrestrial wildlife. In addition, a significant portion of the wastes at the Site 
have been placed unprotected within the 100-year floodplain of the Nashua River. 
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EPA completed a Streamlined Ecological Risk Evaluation during the EE/CA to 
investigate the current and future impacts of the waste disposal areas at the Site to 
on-site ecological receptors. This screening-level evaluation used conservative 
screening values to identify whether or not contaminants at the Site pose a 
potential ecological risk that might warrant further investigation. The results of 
the ecological evaluation indicate that contaminants at the Site pose a real concern 
for on-site receptors and potentially off-site receptors in the event of a release. 
The magnitude by which contaminants such as chromium and 4-methylphenol 
exceed their respective screening level benchmarks (both by approximately 
30,000 times in the sediment found in Area 1 ), demonstrate a high potential for 
ecological risk and the need for further study. Although the relationship between 
the magnitude of exceeding such benchmarks and actual toxic effects is not 
necessarily linear, it can be used as a rough approximation of the extent of 
potential risks. A catastrophic event such as a flood, could release tens of 
thousands of cubic yards of waste into the Nashua River, an important component 
of the regional wildlife habitat. In conclusion, there is a clear potential for 
unacceptable ecological risks associated with the waste as presently disposed of 
at the Site and in the future if the waste were released into the Nashua River. 

IV. Endangerment Determination 

Actual or threatened releases of haz.ardous substances from this Site, if not addressed by 
implementing the response action selected in this Action Memorandum, may continue to 
present an imminent and substantial endangerment to public health, or welfare, or the 
environment. 

V. Exemption from Statutory Limits 

CERCLA § I 04( c) states that removal actions can exceed the 12-month and/or the $2 
million statutory limits if conditions meet either the "emergency exemption" criteria or 
the "consistency exemption" criteria. The consistency exemption requires that the 
proposed removal be appropriate and consistent with the remedial action to be taken. As 
described below, conditions and proposed actions at the Site meet the criteria for a 
consistency exemption. 

A. Appropriateness 

EPA OSWER directive 9360.0-12, "Guidance on Implementation of the Revised 
Statutory Limits on Removal actions", April 6, 1987, states that an action is 
appropriate if the activity is necessary for any one of the following reasons: 
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1. To avoid a foreseeable threat; 
2. To prevent further migration of contaminants; 
3. To use alternatives to land disposal; QL. 

4. To comply with the off-site policy 

The NTCRA described in Section VI below meets criteria one and two 
identified above. 

The risk evaluation conducted as part of the EE/CA and summarized in this 
Action Memorandum demonstrates that contaminants in the waste disposal areas 
at the Site pose a foreseeable threat for future residents, if the property is 
developed in accordance with the current residential zoning. The potential future 
risks identified at the Site exceed EPA' s acceptable target cancer risk range and 
non-cancer hazard index value. Removal of the contaminated wastes will reduce 
the risk of these health effects and avoid a foreseeable threat. 

Approximately 50,000 cubic yards of the waste disposed of at the Site is located 
within the 1'00-year floodplain of the Nashua River. The waste has not been 
placed in areas which have been designed, constructed, operated, or maintained to 
prevent the washout of hazardous substances in the event of a flood. A release 
from one of the disposal areas into the Nashua River has already been documented 
by NH DES personnel in 1987. Therefore, the removal of these contaminated 
wastes would prevent further migration of contaminants into the Nashua River. 

B. Consistency 
.-

This Site is proposed on the National Priority List. The earlier Time-Critical 
Removal Action and this NTCRA have been coordinated by the Removal and the 
Remedial Programs and their completion are likely to enhance the effectiveness of 
any further remedial action measures. The NH DES has been involved in all 
planning activities associated with this proposed action to ensure consistency with 
State regulations. At a minimum, the NTCRA will complete a significant portion, 
if not all, of the source control measures needed for the Site. In addition, the 
removal of the waste disposal areas may be sufficient to achieve the long-term 
remedial goals for the groundwater (i.e., active restoration of the groundwater may 
not be necessary once the source of the problem is removed). This may allow the 
Site·to be put back into productive use while the Nashua River and the 
undeveloped parcel to the south are investigated in the future to determine if any 
further remedial action measures are necessary. 
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VI. Proposed Actions and Estimated Costs 

A. Proposed Actions 
Several technologies and process options were screened in the EE/CA as shown in 
the attached Table 6. Three technologies, excavation and off-site disposal, 
excavation and on-site disposal, and excavation and off-site treatment using 
incineration, best satisfied the screening criteria and were fully developed as 
removal alternatives for complete evaluation against the three required criteria; 
effectiveness, implementability, and cost. As shown in the Comparative Analysis, 
attached as Table 7, the alternatives evaluated in detail present similar initial 
challenges for implementation since all three alternatives require excavation of the 
waste. However, Alternative 1 (excavation of the waste and off-site disposal at a 
permitted facility) is overall the easiest to implement since this alternative has the 
fewest issues associated with locating an off-site disposal facility capable of 
accepting wastes from the Site. The time frame to implement Alternatives 1 and 3 
( excavation and off-site treatment using incineration) are similar and are both 
estimated to take approximately 12 months to complete from the date of 
contractor mobilization to the Site. The time frame to implement Alternative 2 
( excavation and disposal in an on-site landfill) would take a little longer, 
approximately 16 months, because of the additional design and construction .effort 
needed. 

The cost for Alternative 1 of approximately $15 million is less than the 
approximate $50 million cost for Alternative 3, but it is more than the 
approximate $6.3 million cost of Alternative 2. However, the perceived benefits 
of Alternative 1 appear to outweigh the cost advantage of Alternative 2 since 
excavation and off-site disposal permanently removes the contaminants from the 
Site and eliminates the possibility for people to be exposed to tlie contaminants at 
some future date. 

All three alternatives are effective and protective of human health and the 
environment. When Alternatives 1 and 2 are compared for effectiveness, the 
primary advantage of Alternative 1 is that it does not require any long term 
operation and maintenance and it places fewer restrictions on the future use of the 
property. Based on these advantages, excavation and off-site disposal (Alternative 
1) was selected for the NTCRA and is more fully described below. 

1. Proposed Action Description 

The Removal Action includes excavating waste material from the six 
known disposal areas at the Site and then transporting the waste off-site to 
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a permitted facility for disposal. All waste found in these disposal areas at 
concentrations in excess of the Preliminary Remediation Goals (PR Gs) 
identified in Table 8 would be excavated and taken off-site for disposal. 
EPA has estimated that there are approximately 60,000 cubic yards of 
waste at the Site which exceed the PRGs. Based on the sampling 
information obtained during the EE/CA, EPA believes that this waste can 
be safely disposed of in a Subtitle D landfill (a landfill designed for non
hazardous wastes). A hazardous waste determination completed by the 
NH DES in April of 2002, also supports the current assumption that the 
waste from the Site would not be considered a RCRA hazardous waste. 

Erosion and sedimentation control measures would be installed prior to the 
implementation of any intrusive Site activities. Given the proximity of the 
disposal areas to the Nashua River, such controls will have to be closely 
monitored and maintained over the life of the project. After installing 
erosion and sedimentation control measures, some of the next steps to 
occur would be: clearing and grubbing of vegetation; demolition and 
removal of structures which might interfere with the implementation of the 
NTCRA; and construction of site improvements (e.g., access roads, 
stockpile areas). Where possible, overlying fill which has been placed 
over the waste disposal areas will be segregated and stored for the 
subsequent backfilling of excavated areas. It is estimated that there may 
be approximately 9,500 cubic yards of overlying fill material at the Site. 

Prior to commencing excavation in Area 1, all surface water would have to 
be pumped from this open lagoon and staged in a portable water storage 
tank at the Site while awaiting sampling and analysis. Contingent on the 
results of the laboratory analysis, the surface water would be discharged 
into the City of Nashua wastewater system via the on-site sewer line. 
Because excavation of wastes from Areas land 2 (and possibly Area 3) 
will likely extend to depths below the water table, excavation and removal 
of these saturated wastes will require the design of a dewatering system. 
Similar to the procedures described above for the surface water in Area 1, 
standing water encountered during excavation would be pumped into a 
tank where solids would be allowed to settle. From there, the water would 
be pumped into another storage tank to await sampling and analysis. 
Based on some initial sampling results of the surface water in Area 1, it 
has been assumed that the surface water as well as dewatering liquids 
would not require additional treatment ( other than settling) prior to their 
discharge into the sewer. 
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Given the odorous nature of the waste at the Site, it is likely that 
engineering controls will be needed during excavation activities to prevent 
odors and fugitive dust emissions. Odor control technologies and other 
controls such as dust suppressants and water sprays will be applied as 
appropriate during excavation, stockpiling, and hauling. A preliminary 
conceptual approach for implementing odor control was developed for the 
EE/CA as described below. Additional details will be developed during 
the pre-design investigation or during implementation of the removal 
action. 

Sulfide compounds appear to be the major cause of the objectionable 
odors associated with the waste at the Site. Such odors could be 
neutralized during excavation through the delivery of an atomizing mist to 
the active excavation area. The mist would consist of a solution of 
potable water mixed at varying ratios with a neutralizing reagent. 
Neutralizing reagents, which are commercially available, have been 
developed specifically to deal with sulfide as well as other objectionable 
odors. The odor control solution would_be delivered through a distribution 
line installed around the perimeter of the active excavation area. The 
distribution line would contain up to several hundred nozzles which would 
be spaced to optimize coverage of the area of concern. 

In order to improve the handling as well as the stability of the excavated 
wastes it is likely that bulking agents, such as lime, would have to be 
added to the wastes prior to their transport off-site. The need for bulking 
agents would be dependent primarily on the off-site disposal facility's 
requirements as well as the moisture content of the waste as it is placed in 
the on-site stockpile. The need for lime or other bulking agents would be 
assessed during pre-design investigations and/or through periodic 
assessments of conditions during the NTCRA. 

Excavated wastes would be segregated into stockpiles while awaiting 
results of the waste characterization analysis required by the disposal 
facility. It is currently assumed that waste stockpile samples will be 
collected at a rate of one sample per 500 tons of excavated material. It is 
assumed that, similar to earlier results, waste characterization samples will 
confirm that the material is suitable for disposal at a RCRA Subtitle D 
landfill. However, for costing purposes in the EE/CA, cost.scenarios have 
been evaluated to account for the potential that the waste from Area 1 is 
determined to be a RCRA characteristic hazardous waste. Hence the lower 
end of the $15 to $23 million cost range reflects all of the waste being 
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disposed of off-site as non-hazardous; the upper end assumes that all of 
the material from Area 1 would be disposed of off-site as a RCRA 
characteristic hazardous waste subject to land disposal restrictions. 

A number of options are being considered for transporting the wastes off
site. Given the significant volume of waste that will have to be disposed 
of and the densely settled residential neighborhood surrounding the Site, 
transportation has been identified as one of the neighboring community's 
biggest concerns. EPA is currently evaluating both truck and rail transport 
as well as alternatives for getting the waste from the Site to the nearest 
highway or rail spur. It is likely that a decision on the method of disposal 
will depend on the results of the bidding process and contract negotiations 
for the project. Accordingly, there will be additional opportunities in the 
future for the public to provide input on this issue before a final decision is 
reached. 

Following completion of excavation, the former waste disposal areas will 
be backfilled using clean fill. All excavations would be backfilled to an 
elevation no higher than the original grade. At certain locations it may be 
appropriate to backfill to below the original grade. Thus, the flood storage 
capacity of the Site should not be impacted in a negative manner by the 
NTCRA. Following backfilling, cleared or denuded areas would be 
graded and revegetated to reduce erosion and sediment transport. 

Implementation of the Removal Action is expected to have limited short
term impacts on the local community, workers, and the environment. To 
minimize the potential impacts, steps will be taken to control dust, odors 
and noise during excavation and off-site transportation: EPA will work 
closely with the community to identify appropriate transportation routes 
and hours of operation for the cleanup. Workers who implement the 
cleanup will be protected through the use of appropriate protective gear 
and proper safety practices. The public as well as workers will be further 
protected through air monitoring for the principle contaminants of 
concern. 

The only anticipated Post-Removal Site Control (PRSC) activity 
associated with this Removal Action would be to inspect and maintain, 
during the first few years after implementation, the new vegetative cover 
and erosional control measures put in place at the Site. The proposed 
alternative was not modified significantly as a result of public comment. 
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2. Contribution to Remedial Performance 

The NH DES has just initiated an RI which will evaluate the need for, and 
the extent of, remedial action for areas of the Site not being addressed by 
the NTCRA. The RI will focus on the groundwater, on-site buildings, and 
any other known areas of the Site where past waste disposal practices may 
have impacted the soil. Based on current information, the final overall 
cleanup action for the Mohawk Tannery Site would be anticipated to 
include a source control component and potentially a management of 
migration component. It is possible that the implementation of the 
NTCRA (i.e., removal of known waste disposal areas) will effectively 
compl<,te all of the source con~rol measures necessary for the Site. In 
addition, if the RI identifies that there are no unacceptable risks associated 
with the groundwater, on-site buildings, and other areas of the Site, then 
no further long-term remedial measures may be necessary for the Site. It 
should be noted that the current level of RI funding is not sufficient to 
complete the investigation of the Nashua River as well as the undeveloped 
parcel located to the south of the tannery. As such, these areas will have to 
be investigated separately from those areas addressed in the current RI. 

3. Description of Alternative Technologies and Actions 

In accordance with Section 4.0 (Development of Removal Action 
Alternatives) and Section 5.0 (Analysis of Removal Action Alternatives) 
of the EE/CA, a number of alternatives appropriate for addressing the 
removal action objectives were screened, identified and assessed. One of 
the three alternatives to make it beyond the screening process, Alternative 
3 (excavation and off-site treatment using incineration),\involved 
treatment, while the other two alternatives (Alternative 1 - excavation and 
off-site disposal in a landfill; and Alternative 2 - excavation and disposal 
in an on-site landfill) involved land disposal. The technologies were 
screened against the three selection criteria (e.g., effectiveness, 
implementability, and cost) as shown in attached Table 7. Based on the 
advantages identified in Table 7, excavation and off-site disposal 
(Alternative 1) was selected for this NTCRA. 

4. Engineering Evaluation/Cost Analysis ("EE/CA") or Equivalent 

Section 300.415(b)(4) of the NCP states that whenever a planning period 
of six months exists before on-site activities must be initiated, and the Jead 
agency determines a removal action is appropriate, the lead agency shall 
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conduct an EE/CA or its equivalent. An Approval Memorandum to 
perform an EE/CA for this NTCRA was approved by the OSRR Division 
Director on July 12, 2000. EPA issued the EE/CA report in July 2002 and 
held a 30-day public comment period from July 30, 2002 to August 29, 
2002. During the public comment period, EPA held a public meeting on 
August 7, 2002, to present the results of the EE/CA, and a public hearing 
on August 20, 2002, to accept public comments. 

The State and the community have provided comments on the EE/CA, and 
have expressed a general acceptance of the recommended Alternative 1. 
EPA has provided written responses to comments received on the EE/CA. 
The responses are included in the Responsiveness Summary provided in 
Appendix C to this Action Memorandum. 

5. Applicable or Relevant and Appropriate Requirements (ARARs) 

40 CFR 300.41 S(i) requires that Fund-financed removal actions at 
CERCLA sites meet Applicable or Relevant and Appropriate 
Requirements (ARARs) to the extent practicable considering the urgency 
of the situation and the scope of the removal. ARARs are promulgated, 
enforceable federal and state, environmental or public health requirements 
that are determined to be legally applicable or relevant and appropriate to 
the hazardous substances, cleanup actions, or other circumstances 
occurring at a CERCLA site. 

TBCs (standards and guidance To Be Considered) are non-promulgated 
advisories or guidance issued by federal or state government that are not 
legally binding, but may be considered during the devefopment of 
alternatives. There are three types of ARARs and TBCs that must be 
considered in planning CERCLA actions: chemical-specific, location
specific, and action-specific. 

Chemical-specific ARARs and TBCs are typically health or risk based 
numerical values that are used to establish the acceptable amount or 
concentration of a chemical that may remain in, or be discharged to, the 
environment. Location-specific ARARs and TBCs are restrictions placed 
on the conduct of activities solely because they are in specific areas. 
Action-specific ARARs and TBCs are usually technology or activity based 
requirements or limitations on actions taken with respect to hazardous 
waste. 
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A complete listing and explanation of all ARARs and TBCs for this 
NTCRA are included in attached Tables 9 through 11. The following 
discussion provides a brief overview of the ARARs discussion provided in 
Section 3.0 of the EE/CA. 

Chemical-Specific ARARs 

The EPA Region IX Preliminary Remediation Goals, EPA's OSWER 
Directive Approach to Addressing Dioxin in Soil at CERCLA and RCRA 
Sites, and the NH DES Risk Characterization and Management Policy 
Method 1 soil standards and background concentrations of metals in soils 
are among the TBCs that were used in the data evaluation and the 
Streamlined Human Health Risk Evaluation to identify contaminants of 
potential concern and to identify PRGs. 

Location-Specific ARARs 

The majority of the federal and state location-specific ARARs and TBCs 
relate to actions which may impact wetlands (Executive Order 11990), 
occur in a floodplain (Executive Order 11998), or require dredging or 
filling ( 40 CFR 230). During the EE/CA, a wetlands determination was 
completed for the 15-acre developed parcel to the north on which the 
tannery is situated as well as on the 15-acre undeveloped parcel to the 
south. No wetland areas were identified on the tannery property itself, and 
the two wetland areas found on the undeveloped parcel to the south of the 
tannery will not be impacted by the Removal Action. Disposal areas 1 and 
2 are located within the 100-year floodplain of the Nash~a River and, thus, 
work within the floodplain cannot be avoided. However, steps will be 
taken to prevent any impacts to the floodplain capacity of the Site. All 
identified ARARs will be attained. 

Action-Specific ARARs 

A variety of federal and state action-specific ARA.Rs were identified 
dealing primarily with issues of facility standards (RCRA), water quality 
monitoring (CWA), air monitoring (CAA), and fugitive dust and 
emissions (CAA). In many instances, the State of New Hampshire has 
been delegated the responsibility for implementing these federal programs 
and as such it is the State action-specific standards which have been 
identified in Table 11. The determination of whether RCRA regulations 
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are applicable or relevant and appropriate at the Site is dependent upon 
whether the waste is classified as a RCRA characteristic hazardous waste. 
The NH DES completed an updated hazardous waste determination for the 
Site in April of 2002, using the data gathered during the EE/CA. The data 
and the NH DES determination support the current assumption that the 
waste from the six unlined disposal areas at the Site would not be 
considered a hazardous waste. A final decision on the regulatory status of 
the waste will be made during implementation of the removal action based 
on the results of the waste characterization samples. All identified 
ARARs will be attained. 

6. Project Schedule 

It is estimated that the overall Removal Action will take approximately 12 
months to complete from the date that a contractor mobilizes to the Site. 
This schedule is dependent upon the weather and could be extended by 
several months if severe weather conditions are encountered. EPA 
anticipates submitting its request for funding for the NTCRA during the 
fall of 2002. 

B. Estimated Costs 

EPA recently completed a Time-Critical Removal Action at the Mohawk Tannery 
Site. The overall cost incurred by EPA at the Site through June 6, 2002, was 
approximately $1.3 million. As discussed in Section V and consistent with 
Section 104(c)(2) of CERCLA, a $2 million dollar "consistency" exemption is 
being requested as part ofthis Action Memorandum. \ 

As the Mohawk Tannery Site was not operated by a state or political subdivision, 
pursuant to Section 300.525(b) of the NCP, there is no requirement for a state 
cost-share for the NTCRA. The following costs are estimated for this NTCRA. 

Extramural Costs 

NTCRA Response Contractor 
10% Project Contingency 
Annual PRSC* 
Total Extramural Costs 

$13,581,134 
$ 1,358,113 
$ 4,000 
$14,943,247 

*Post-Removal Site Control (i.e., inspections of Site) 

,:, 
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Intramural Costs 

EPA Regional Personnel 

TOT AL NTCRA PROJECT CEILING 

$100,000 

$15,043,000 

For additional information on the costs breakdown and assumptions used in the 
extramural cost estimate, please refer to Appendix L of the EE/CA. 

It should be noted that for costing purposes in the EE/CA, disposal costs for the 
waste were based upon transportation by truck to a nearby Subtitle D facility in 
New Hampshire. Since the completion of the EE/CA, EPA, the NH DES, and 
City of Nashua Officials have had some preliminary discussions with other 
transportation vendors and it appears that there may be a significant cost savings 
of between one to two million dollars if rail transport and disposal facilities 
beyond the immediate area are considered. The project would likely be bid in a 
manner to consider all modes of transportation to take advantage of such potential 
cost savings. 

VII. Expected Change in the Situation Should Action be Delayed or 
Not Taken 

A delay or lack of action will increase the risks to human health and the environment by 
allowing for: ( 1) the potential direct contact, ingestion, and adsorption of dioxin and 
other hazardous substances by future residents who might come into contact with wastes; 
and (2) the potential continued migration of waste contaminated with dioxin and other 
hazardous substances into the groundwater and the Nashua River. 

VIII. Outstanding Policy Issues 

A. Dioxin Reassessment 

The EPA Dioxin Reassessment effort began in 1991, when EPA announced that it 
would conduct a scientific reassessment of the health risks resulting from 
exposure to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and chemically similar 
compounds collectively known as dioxin. The process for developing the Dioxin 
Reassessment has been open and participatory. Each portion of the reassessment 
has been developed in collaboration with scientists from inside and outside the 
federal government. In September, 1994, EPA released the public review draft of 
the Dioxin Reassessment Documents, which included three major reports: 



Action Memorandum 
Mohawk Tannery Site 
Nashua, New Hampshire 
Page 23 of25 

Estimating Exposure to Dioxin-Like Compounds, Health Assessment Document 
for 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) and Related Compounds, and 
Risk Characterization of 2,3, 7 ,8-Tetrachlorodibenzo-p-dioxin (TCDD) and 
Related Compounds. The September 1994 release of the draft Dioxin 
Reassessment Documents w·as followed by a 150-day comment period and 11 
public meetings around the country to receive oral and written comments. In 
addition to this public review, each document was reviewed by EPA's Science 
Advisory Board (SAB). In response to the SAB, public comments, and newly 
available scientific information, EPA has been working to revise and updated the 
1994 draft. 

On June 12, 2000, EPA released a second draft reassessment, which is entitled 
Exposure and Human Health Reassessment of 2,3, 7,8-Tetrachlorodibenzo-p
Dioxin {TCDD) and Related Compounds. Based on a more complete 
understanding of dioxin toxicity, the draft finds that risks to people may be 
somewhat higher than previously believed. Following completion of the public 
and scientific review, EPA will issue a final dioxin reassessment document. At 
the same time, EPA also plans to publish a draft dioxin Risk Management 
Strategy for public comment. The strategy will propose EPA policy and programs 
for dioxin using reassessment as its scientific basis. 

EPA OSWER Directive 92000.4-26, Approach for Addressing Dioxin in Soil at 
CERCLA and RCRA Sites, issued on April 13, 2000, generally recommends 1 ppb 
(TEQs, or toxicity equivalent) to be used as a starting point for a residential soil 
cleanup level for CERCLA non-time critical removal sites and as a preliminary 
remediation goal (PRG) for remedial sites, pending release of the final dioxin 
reassessment document. These recommended levels also apply to sediments in 
the event that this environmental medium is considered to be a direct exposure 
pathway for human receptors. Based on this guidance, 1 ppb of dioxins (as 
2,3,7,8-TCDD) has been established as the PRG for the Site since it is zoned 
residential. 

It is anticipated that following issuance of the final dioxin reassessment report, 
OSWER will issue guidance, informed by the reassessment effort, that will 
provide a basis for th.e selection of dioxin cleanup levels. In accordance with the 
1998 Guidance, EPA intends to review the Action Memorandum promptly 
following the release and analysis of the reassessment report and OSWER 
guidance, and, if necessary, to make changes to the Action Memorandum and 
cleanup actions, based on the information contained in the reassessment report 
and the OSWER guidance. 

0 
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For additional information, please refer to EPA Dioxin Information Sheets I 
through 5, dated June 12, 2000, and EPA OSWER Directive 92000.4-26, 
Approach for Addressing Dioxin in Soil at CERCLA and RCRA Sites, issued on 
April 13, 2000, included in the Administrative Record. 

IX. Enforcement 

See attached. (FOR INTERNAL DISTRIBUTION ONLY.) 

X. Recommendation 

This decision··document represents the selected NTCRA for the Mohawk Tannery 
Superfund Site in Nashua, New Hampshire. The removal action was developed in 
accordance with CERCLA, as amended, and is not inconsistent with the NCP. This 
decision document is based on documents contained in the Administrative Record 
established for the Site. (See Appendix D for the Administrative Record File Index) 

Conditions at the Site meet the NCP §300.41 S(b )(2) criteria for removal and the 
CERCLA § 104( c) consistency exemption from the $2 million limitation due to the 
presence of: 

• "Actual or potential exposure to nearby human populations, animals, or 
the food chain from hazardous substances, or pollutants or contaminants" 
[300.41 S(b )(2)(i)]; 

• "High levels of hazardous substances or pollutants or contaminants in soils 
largely at or near the surface, that may migrate" [300.415(b)(2)(iv)], 

\ 

• "Weather conditions that may cause hazardous substances or pollutants or 
contaminants to migrate or be released" [300.415(b)(2)(v)], 

• "The availability of other appropriate federal or state response 
mechanisms to respond to the release" [300.415(b)(2)(vii)], and 

• "Continued response action is otherwise appropriate and consistent with 
the remedial action to be taken" [CERCLA §104(c)]. 
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The removal actions proposed in this Action Memorandum will abate, prevent, minimize, 
stabilize, mitigate and/or eliminate the release or threat of release of hazardous substances 
at the Site. Therefore I recommend your approval of this Action Memorandum. 

chard Cava nero, Acting Director 
Office of Site Remediation and Restoration 
EPA New England, Region I 

Disapproval: ____________ _ 
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Richard Cavagnero, Acting Director 
Office of Site Remediation and Restoration 
EPA New England, Region I 
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TABLE l 
SUMMARY OF COMPOUNDS EXCEEDING SCREENING CRITERIA IN SLUDGE/WASTE 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Area 1 Area 2 Area 3 Area 4 Area 5 Area 6 Area 7 

Volatile Organic Compounds (UG/KG) 

1,2-Dichlorobenzene X 

1,4-Dichlorobenzene X 

2-Butanone X 

Carbon Disulfide X X X 

Chlorobenzene X 

Semivolatile Organic Compounds (UG/KG) 

2-Methylnaphthalene X 
4-Methylphenol X X X X 
Benzo(a)pyrene X 

Naphthalene X X X 

Pentachlorophenol X X X X X 

Phenol X 
Pesticides/PCBs (UG/KG) 

Aldrin X 
Aroclor-1242 X 
Heptachlor Epoxide X 

Dioxins (NG/KG) 

2,3,7 ,8-TCDD X X X X X 

!Toxicity Equivalency X X X X 

Metals (MG/KG) 

!Antimony X X X X X X X 

Arsenic X X X X X X X 

Barium X X 

Cadmium X 

Chromium X X X X ' X X 

Lead X 

Manganese X X X 

Mercury X 

lfhallium X X X 

Vanadium X 

Chromium VI (MG/KG) 

RCRA Analyses 

Paint Filter (MUKG) X 

Reactive Sulfide (MG/KG) X 



CAS 
Humber 

120-82-1 
~1 
10&-4&-7 
71-13-3 
87-414-1 
7$-15-0 
1~7 

S7~ 
100-41-4 
n.»a 
127-IM 
108-8&-3 
13»-20-7 
t&,tM 

91-87 
11-87-41 
5-e0-7 
1011-44-5 
~ 

--.2 
207-0&-I 
117-411-7 
218-01-1 
84-74-2 
208-44-0 
ae-3M 
91-20-3 
S7.a&-6 
8$-01-e 
'IC8-IS-2 
12!MXM) 

72-.&4-8 
72-8&-I 
!11).33 

301MX).2 
31~ 

51~71-1 
53489-21-1 
11097.-.1 

Scenario Tlmelrame: Future 

Medium: Sol/Sludge 
e,po,u,. Medium: Sol/Sludge 
Elcpowre Point NI" SOI and Sludge Areas 1 to 7 

TABLE 2 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

"ALL"* SOIUSLUDGE AREAS 1 THROUGH 7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Cl'lemlcal Minimum (1) Minimum Mutmum (1) MIxtmum Unl!S Loc•tton Detection Range of Concentration Background (2) Screening (3) 

COncentratton Ouallfler COncentratton Quallller of M1xtmum Frequency Detection U5ed for Value Tox1crty Value 

COncentratton Limits Screening 

1,2,4-Trtchlorobenm,e 35 J ~70 J ug/kg MT-SL-601-0711 5133 170- 1300 570 65000 nc 

1,2-0lchlolobenzene 32 J 4t5000 ug/l<g MT-SL-601-0711 16/33 180 • 1300 46000 90000 nc_ 1 

1,4-0lchlorobenzene 15 J 25000 ug/l<g MT-SL-1101-0711 12/33 180 • 1300 25000 3400 ca 

2-eu!anone 510 2200 ug/l<g MT-SL-101-0010 5/33 170-1300 2200 730000 nc 

Acetone 210 4300 ug/l<g MT-SL-704-0207-AVG 12/33 170 • 710 4300 160000 nc 

Cll'bonotsulflde 54 J 6100 ug/l<g MT-SL-102-0012 14133 I) 180- 1300 6100 36000 nc 

Clllol'obentene 25 J 77000 ugll<g MT-SL-601-0711 7133 170 - 1300 77000 15000 nc 

~ 19 J 79 J ugll<g MT-SL-403-0510 9133 180 • 1300 79 240 ca·· 

E'lllylbenzene 120 J 380 J ug/l<g MT-SL-601-0711 2133 170- 1300 380 150000 nc_1 

Meltly1Acetll9 44 J 8900 ug/l<g MT-SL-102-0012 20133 180 • 330 8900 2200000 nc 

Tetractlloroelhene 170 J 170 J ugll<g MT-SL-401-0511 1133 170 • 1300 170 5700 ca· 

Toluene 19 J 9200 ugll<g MT-SL-402-0311 11/33 170 • 1300 9200 59000 nc_ 1 

Total Xylenn 280 J 2300 ug/l<g MT-SL-601-0711 3/29 170-1300 2300 140000 nc_ 1 

2,4,&-Trlchlonlphenol 380 J 70000 J ugll<g MT-SL-602-0509 9/33 440 • 330000 70000 610000 nc 

2-Cllloronlphlllll- 1700 J 5200 J ug/1<g MT-SL-201-0616 2/33 170- 130000 5200 390000 nc 

2-Mett,yt1111phlllllene 1800 J 21000 J ug/1<g MT-SL-102-0012 5133 170- 130000 21000 5600 nc 

4-Cllloro-3-rnethytphenol 550 J 550 J ug/kg MT-SL-703-0215 1133 170-130000 550 31000 ca 

4-Melllytphenot 1200 J 1300000 ug/1<g MT-SL-102-0012 11/16 180 • 130000 1300000 31000 nc 

l!leNa(a)pyrene 660 J 660 J ugll<g MT-SL-701-0217 1133 170 • 130000 660 62 ca 

l!leNa(b)flucnn!hene 470 J 470 J ugll<g MT-SL-701-0217 1/33 170 • 130000 470 620 ca 

l!enZO(k)flucnnthene 790 J 790 J ug/1<g MT-SL-701-0217 1/33 170 • 130000 790 6200 ca 

bll(2-Elltythftyl)phtt,1l119 8900 15000 J ug/kg MT-SL-401-0511 2/33 170 • 130000 15000 35000 ca· 

~ 590 J 590 J ug/kg MT-SL-701-0217 1/33 170. 130000 590 62000 ca 

Dl-n-8U!ytphll,1l1t. 23 JEB 61 ug/kg MT-SL-501-0020-AVG 2/33 180 • 130000 61 610000 nc 

l'lucnn!hene 1100 J 1100 J ug/kg MT-SL-701-0217 1/33 170. 130000 1100 230000 nc 

N-Nltro9cM!lphenyl1mlne 7600 J 7600 J ug/kg MT-SL-602-0509 1/33 170 • 130000' 7600 99000 ca 

Nllphlllllene 760 J 61000 ug/kg MT-SL-202-0717-AVG 7/33 170 - 68000 61000 5600 nc 

Panlachlolophenol 120 J 120000 J ug/kg MT-SL-602-0509 12133 440 • 330000 120000 )000 ca 

Pllen• nlhrene 620 J 820 J ug/kg MT-SL-701-0217 1133 , 170 • 130000 620 2200000 nc 

Pllenol 390 JEB 52000 ug/kg MT-SL-202-0717-AVG 9133 170 • 130000 52000 )700000 nc 

Pyrene 900 J 900 J ug/kg MT-SL-701-0217 1/33 170- 130000 900 230000 nc 

4,4'-000 3.4 J 34 J ug/kg MT-Sl-601-0711 6/33 1.7 • 17 34 2400 ca 

4,4'-001: 1 5 J 53 J ug/1<g MT-SL-1102-0509 15/33 1.7 · 6 5 53 1700 ca 

4,4'-DOT 1.8 J 5.6 J ug/l<g MT-SL-602-0509 4133 1.7 • 17 56 1700 ca· 

Alclrtn 6.1 J 29 ug/l<g MT-SL-202-0717-AVG 3/33 0.87 - 3 4 29 29 ca· 

1!pM-BHC 4.6 24 J ug/kg MT-SL-104-0010 4/33 0.87 • 8.9 24 90 ca 

alpM-Ollanl1ne 1.6 340 ug/1<g MT-SL-202-0717-AVG 19/33 0.87 • 3.4 340 1600 ca 

Mldor-1242 280 280 ug/kg MT-SL-702-0011 1/33 17 • 170 280 220 ca 

MlClof-12!14 4 J 180 ua/1<a MT-SL-401-0511 11/33 17 • 61 180 220 ca·· 

Potent,al Potential COPC RatlonIle for (4) 

ARARfTBC ARAR/IBC Flag contaminant 
Value Source Deletion 

or Selectton 

fill Im 
fill !!& 
ill 6§1. 

NO lli 
NO l!fil. 
fill l!fil. 
ill ASL 

NO lli 
NO l!fil. 
t!Q em. 
NO lli 
NO m 
t!Q m 
t!Q m 
t!Q m 
ill 6§1. 

NO m 
YES 6§1. 

ill 6§1. 

NO ~ 
NO ~ 
NO BSL 

NO BSL 

NO m 
NO BSL 

NO §§.I. 

YES § 

YES ASL 

NO ~ 
NO ~ 
NO §§.I. 

NO BSL 

t!Q m 
t!Q f!fil 
NO Im 
NO ~ 
t!Q ~ 
YES ASL 

NO BSL 



TABLE 2 (CONT.) 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
•ALL.,. SOIUSLUDGE AREAS 1 THROUGH 7 
FINAL ENGINEERING EVALUATIONICOST ANALYSIS 
MOHAWK TANNERY SITE 
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Scenario ~me: Futun, 

MecllUm: Sotl/Stuelge 

l:Jpoeu19 Medium: Sol/Sludge 
IElmoeufe Point Nr Sol and Sludge Are11 1 to 7 

CAS Cllemlcal Minimum (1) Minimum Maximum (1) - Concentration Qualifier concentration 

31 .... 7 b9111-BHC 22 18 
31 ..... ~HC 3.2 18 
~-1 0llldrtn u 12 

7N0-8 EndTln 5.8 5,9 

53414-?IM Endrln Ketone 5.8 26 

llflD-74-2 gamma.Chlordane 1.7 500 

i7M4-I HaplaclllOr 28 J se 
1CD4-87-3 HaplKIIIOr Epaldlle 15 48 ---- 1,2,3,4,11,7,PrHpCOO 10.8 93940 --· 1,2,3,4,11,7,PrHpCOF 1.2 17200 

91117S,18.7 1,2,3,4,7,8,t-HpCOF 2.8 J 990 
'----• 1,2,3,4,7,8-HxCOO 0.71 J 390 

~2M 1,2,3,4,7,8-HllCOF 1 3 J 758 

!fflm.15.7 1,2,3,11,7,8-HxCOO 3 1 J 4690 

57'17-44-11 1,2,3,11, 7,8-HllCOF 0.6 J 229 

19408-74-3 1,2,3,7,8.~00 16 JEB 1530 

7211~ 1,2,3, 7,8,11-HXCOF 0.74 EMPC 10.8 

40321-?M 1,2,3,7,8-PeCOO 0.54 EMPC 395 

57117-4M 1,2,3,7,8-PIICOF 0.27 J 148 

1101151-34-5 2.3,4,11,7,8-HllCOF 1.3 J 488 

57117-31-4 2,3,4, 7,8-PeCOF 0.25 EMPC 91.9 

174IMl1-CI 2.3. 7,11-TCOO 0.39 J 1240 

51207-3'1-I 2,3,7,8-TCOF 0.24 EMPC 26.9 

3211W7.e ocoo 99.9 922000 - -- OCOF 2.6 33200 

-·-. TOlalHpCOO 18.6 181180 

--711-3 Total HpCOF 4.2 75200 

---- TIDIHxCOO 1.2 20400 

~1 TalalHllCOF 5.6 JEB 27l!O!l 

31101111-22-1 TomlPeCOO 0.8 5100 

31Mm-15-4 TOlalP.coF 2.5 J 1690 

4190:Ml7-6 TOlalTCOO 0.48 EMPC 1550 

!15722-27-a TOlalTCDF 0.51 JEB 470 

Dllllln'TEQ :Tmdcly Equl'tllenc:y 0 13 2600 

1742NIMI Aluminum 2000 10600 

17440-3IMI Anllmony 1.2 J 547 

7~ Alwnlc 1.2 J 15.7 

7440,39,3 Bfflffll 12.9 1480 

:7440-41-7 Belyfflum 0.08 0.41 

Maximum Units Location 

QualWler al Maximum 

COncentrallon 

ug/kg MT-SL-203-0619 

ug/kg MT-SL-202-0717-AVG 

ug/kg MT-SL-202-0717-AVG 

J ug/kg MT-SL-«11-0711 

J ug/kg MT-SL-801-071 t 

ug/kg MT-SL-202-0717-AVG 

J ug/kg MT-SL-104-0010 

ug/kg MT-SL-2.02-0717-AVG 

ng/kg MT-SL-702-0011 

JEB ng/kg MT-SUI02-0509 

JEB ng/kg MT-SL-802-0509 
ng/kg MT-SL-103-0010-AVG 

JEB ng/kg MT-SL-801-0711 

JEB ng/kg MT-SL-802-0509 

J ng/kg MT-SL-1102-0509 

JEB ng/kg MT-SL-101-0010 

EMPC ng/kg MT-SO-A&OVCOMP 

JEB ng/kg MT-SL-101-0010 

ng/kg MT-SL-103-0010-AVG 

JEB ng/kg MT-SL-802-0509 

JEB ng/kg MT-SL-801-0711 

J ng/kg MT-SL-«>2-0e09 

J ng/kg MT-SL-801-0711 

J ng/kg MT-SL-601-0711 

JEB ng/kg MT-SL-801-0711 

J ng/kg MT-SL-702-0011 

JEB ng/kg MT-SL-802-0509 

JEB ng/kg MT-SL-801-0711 

JEB ng/kg MT-SL-802-0509 

JEB ng/kg MT-SL-101-0010 

JEB ng/kg MT-SL-«11-0711 

ng/kg MT-SL-103-0010-AVG 

J ng/kg MT-SL-101-0010 

J ng/kg MT-SL-802-0509 

mg/kg MT-SL-802-0509 

J mg/kg MT-SL-802-0509 

mg/kg MT-SL-803-0007 

J mg/kg MT-SL-703-0215 

J mg/kg MT-SL-204-0618, MT-SL-603-
0007, MT~7-UNCOMP 

Detection Range ol Concentration Background (2) Screening (3) Potential Potential COPC Ratlonale !or (4) 
Frequency Detection Used !or Value TOXIClty Value ARARfTBC ARAR/TBC Flag Gontllmlnant 

Limits Screening Vi!lue Source Deletion 
or Selecllan 

5133 0.87-H 18 320 ca t!Q HI. 
3/33 0,87 - 3 4 18 440 ca· t!Q HI. 
4133 1 7 - 6.5 12 30 ca t!Q m 
2133 1.7 · 17 5.9 1800 nc t!Q .Ml. 
4133 1.7- 17 26 1800 nc t!Q m 
18133 0.87 - 3,4 500 1600 ca t!Q HI. 
2133 0.87- 8.9 56 110 ca t!Q .Ml. 
6133 0.87 - 3.4 48 53 ca- t!Q .Ml. 
33/33 0-0 93940 NO m 
33/33 0-0 17200 t!Q m 
30133 0,45- 5 2 990 t!Q m 
29133 0.35- 3. 1 390 ~ NTX 
30133 0.2- 2.7 758 ~ till, 
32133 035-035 4690 NO NTX 
29133 02-27 229 NO NTX 
32133 0 35 • 0 35 1530 NO NTX 
5133 0.1- 5 7 10.8 NO m 

28133 0.2- 3.6 395 NO NTX 
13133 0.09 - 2.4 148 ~ m 
29133 0.25 - 4.7 488 t!Q NTX 
25133 0.1- 2.2 91 9 NO m 
30/33 0,25-1.8 1240 39 ca -m ~ 
25132 0.2- 2.1 26.9 NO m 
33133 0-0 922000 NO m 
33/33 0-0 33200 ~ NTX 
33/33 0-0 161180 ~ NTX 

33/33 0-0 75200 ~ NTX 

33133 0-0 20400 NO NTX 
32133 0.75 - 0.75 27600 t!Q NTX 
33/33 0-0 5100 NO NTX 
31133 0.25 • 0.3 1690 NO NTX 
31133 0.25 - 1.8 1550 NO NTX 

30133 0.2 · 1.4 470 NO NTX 

33133 0-0 2600 3 9 ca ru ~ 
33/3~ 0-0 10600 NO EPAI 

25132 0.74 - 0.74 547 3 1 nc YES ASl 

32133 1-1 15 7 0 39 ca· YES ASL 

33133 0-0 1480 540 nc lli Ml. 
25133 0 16 - 0.27 0 41 15 nc ~ BSL 



TABLE 2 (CONT.) 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
"All,.. SOIUSLUDGE AREAS 1 THROUGH 7 
ANAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 30F 3 

Scenario Tlmelrame: Future 

Medium: Sol/Sludge 
ElrpOlurll Medium: Soll/Sludge 
1-... Point All" Sol and Sludge Areas 1 to 7 

CAS Chemical Minimum (1) Minimum Maxlmum (1) 

Number ConcentratKln Qual~ler Concentratton 

17440-48 Cadmium 0.74 J 16.8 

17~'10,Z Calcium 560 156000 

744CM7-3 CIIIOl!'lum 12 8 67800 

l74«MM Cobatt 1.8 7.4 

l744M0-1 Copper 4 4 274 

l743NH Iron 3370 25500 

74»82-1 Lad 2 5 427 

743MM Magl!Nlum 253 4010 

743MM Manganne 25 2 13300 

743N7• MetQl!y 0.02 J 4.5 

l7441M12-0 Nickel 3.4 24.5 

~440,Qt.7 Polanlum 74 7 2410 

177a2-o-2 selenium 1 3 1.3 

17,..ZM $Mt 1 7 6.2 

!7"4(),23.6 Sodium 103 J 11300 

17440-28-0 Thllllum 1 4 2 2 

7440,G,2 Yanacllum 26 68.6 

17440-ae Zinc 12 330 ,~ ChnlmlumVl 3 J 28 

18498-25-8 Sulllcle 88 300 

liQI5; 
(1) Minimum/maximum detected concentr.,tion 

(2) NIA. Rn to Iuppoltlng Information for background discussion. 

llaclrGfOUlld Ylllun are the mu1mum of oll-I1te background concentr.1tions. 

Maximum Units Location 
Qual~r d!oftldmum 

Concentration 

mgllll MT-SL-701-0011 

mg/kg MT-SL-103-0010-AVG 

J mg/kg MT-SL~~ 

J mg/kg MT-SL-104-0010 

mg/kg MT-SL-7~215 

mg/kg MT-SL-702-0011 

mg/kg MT-SL-702-0011 

mg/kg MT-SL-201-0616 

mg/kg MT-SL-102-0012 

mg/kg MT-SL-702-0011 

mg/kg MT-SL-702-0011 

J mg/kg MT-SL-201-0616 
mg/kg MT-SL-103-0010-AVG 

J mg/kg MT-SL-102-0012 

mg/kg MT-SL-102-0012 

J mg/kg MT-SL-802~ 
mg/kg MT-SL-802~ 

mg/kg MT-SL-702-0011 

mg/kg MT-SO-A6-0VCOMP 

J mg/kg MT-SL-402-0311, MT-SL-704 

0207-AVG 

Detect10n 

Frequency 

4/33 

33/33 

33/33 

33/33 

33/33 

33/33 

33/33 

33/33 

33/33 

26/31 

33/33 

33/33 

1/33 

3/33 

17/33 

4/33 

31/33 

31/33 

2/33 

20/33 

(3) R8glon IX PRO '"1denltal d Nowmber 2000. Region IX PRGa tor non-carcinogens have been adjusted by a !actor of 0.1 to correspond to an HI or 

(4) Rationale Codn Selectlon Reason Infrequent Oetectton but Associated Historically (HIST) 

FrequentOe-n(FD) 

Deletion Reason. 

To•lclty Information Available (TX) 
Abovll Screening Levels (ASL) 

Infrequent Oetectlon (IFD) 

Background Lew,ls (BKG) 

No To,iclty Information (NTX) 

Essential Nutrient (NUT) 

Below Screening L111111I (BSL) 

Range or Concentration 

Oetectlon Used for 

Limits Screening 

0.52. 0.68 16.8 

0-0 156000 

0-0 67800 

0-0 7 4 

0-0 274 

0-0 25500 

0-0 4:17 

0-0 4010 

0-0 13300 

0.02 - 0 02 4 5 

0-0 24.5 

0-0 2410 

0.87 - 1.1 1 3 

0.87 - 1.1 62 

85.3 - 98.6 11300 

0.99 • 2 2 2 

0.64 • 0.64 68 6 

14.8 - 16.1 330 

2 - 10.9 28 

5.1 - 16.6 300 

-=· 

Def1nrt1ons 

Background (2) Screening (3) 

Value Toxicity Value 

3 7 nc 

12000 ca 

400 nc 

180 nc 

2 3 nc 

160 nc 

39 nc 

39 nc 

0 52 nc 

55 nc 

2300 nc 

30 ca·· 

N/A : Not Applicable 

SOL • Sample QuanMat,on L,mrt 

COPC = Chemical or Potential Concern 

Potential 

ARARITBC 

Value 

Potent~I COPC Rationale for ( 4) 
ARAR/TBC Flag Contaminant 

Source Deletion 
or Selection 

ru e.fil 
!:lQ NlJT 

ru e.fil 
!:lQ ~ 
!:lQ ~ 
NO ~ 
ru e.fil 
!:lQ !ii.II 
ru e.fil 
ill ~ 
NO m 
!:lQ NlJT 

!:lQ ~ 
!:iQ m 
!:iQ !fl.II 
ru ~ 
ru & 
!:lQ m 
!:iQ m 
!:iQ !:fil 

ARAR/fBC • Applicable or Relevant and Appropriate Requirement/To Be Considered 

MCL = Federal Maximum Contaminant Level 

SMCL = Secondary Maximum Contaminant Level 

J "' Estimated Value 

ca = Carcinogenic 

ca· = Carcinogenic where nc < 1 OOX ca 

ca .. = Carcinogenic where nc < 10X ca 

nc = Non-Carc1nogen1c 

EB = present m equipment blank 

nc_ 1 ... Region IX PRG for thrs non-carc1nogen w..1s based on a cellrng limit or saturation 

EPA Region I don not advocate quantitltlve rtsk evatuaUon of this contamlnant.(EPA I) The value shown ts 1110 of the Reg10n IX rrsk-based PRG 

~ wry flw' aamptN were collected from only Oto 10 feet bgs and many of the sample• were composites of materlals from a wk:te range of depths, the ·a11 soll" dataset includes .any sample wrth a top depth or less than ,a feel bgs Many of the samples 1n this dataset 

IClualfy - IO depths greater than to feet bgs 



TABLE 3 

CANCER RISK SUMMARY 
FUTURE RESIDENTIAL EXPOSURE ALL** SOIUSLUDGE AREAS 1-7 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

L=tion of 
Maximum Dermal 

detected Oral Dermal 

ABS
1
·
2 

Oral Exposure Exposure 
COPCa EPC Max or UCL Concentration ABS' Source Factor Factor 

mnlkn d·' d'' 

1 4-0lehlorobenzene 1 95%UCL . 0.1 6.69E-07 2.11E-07 

Chlol0be11ze11e 1.7 95%UCL . 
0.1 6.69E-07 2.11E-07 

4-M. ·-- 1300 Max . 0.1 6.69E-07 2 11E-07 

__.alPlll'ene 0.66 Max . 0.13 6.69E-07 2.75E-07 

2•M "" Ilene 21 Max . 0.13 6.69E-07 2.75E-07 

81 Max . 0.13 6.69E-07 2.75E-07 

•= 120 95%UCL . 0.25 6.89E-07 5.28E-07 

Anx:lor12-42 0.028 95%UCL . 0.14 6.89E-07 2.96E-07 

btwt..TEQ 0.0028 Max 0.5 • 0.03 3.35E-07 6.34E-08 

·- 506 95%UCL . 6.69E-07 

Anlenlc 8.6 95%UCL 1 7 
0.03 6.69E-07 6.34E-08 

Rartum 154 95%UCL . 6.69E-07 

Clclmlum 0.78 95%UCL . 0.001 6.69E-07 2.11E-09 

Chromium 67800 Max . 6.69E-07 ,_ 
67.6 95%UCL . 6.69E-07 

1810 95%UCL . 6.69E-07 

M...,...., 0.76 95%UCL . 6.69E-07 

rrhllfflum 0.81 95%UCL . 6.69E-07 

32.1 95%UCL . 6.69E-07 ••= 

ti2I5. 
Ag9-AdJvslild Ingestion Rate = ((200 mg/d • e y)/15 kg) + ((100 mgld • 24 y)nO kg) = 114 mg-y/kg-d 

Age-AdJustlld Oemtal Contact Rate : ((2800 cm'• 0. 2 mg/cm2-fN • e y)/15 kg) + ((5700 cm'• 0. 07 mg/cm2
-fN • 24 y)nO kg) = 360 mg-ylkg-event 

O!al Exposure Faclof: Age-adjusted Ingestion Rate *Fraction Ingested• Exposure Frequency*ABS...,•Convers,on Factor/Averaging Time 

= (1U mg-ylkg-d • 1.0 • 150d/y 0 ABS,..• 1~ kg/mg)/(70 y "3e5dly) 
Dermal Exposure F• ctor • Age-adJusted Dermal Contact Rate• Expc,5ure Frequency*ABS-•Conver,;,on Factor/Averaging T,me 

= (360 mg-ylkg-ev • 1 tNld • 150 d/y •ABS..,_• 10-6 kg/mg)/(70 y • 365 dly) 

CSF•bs a CSFadm I GI ABS used ,n toxicity study 
Cancer Risk • EPC"Exposure Factor'CSF 

1 Oral ABS and Dermal ABS are-«bsorption factors based on exposures to soils 
2 Table 3.'4 US EPA, 2001 RAGS E. Dermal Risk Assessment Guidance. 

CSFadm 3 

ma/lm-d 

2.40E-02 

7.30E+OO 

1 .20E-01 

2.00E+OO 

1.50E+05 

1 S0E+OO 

3 Administered CSFs are used In conjunction with 1dm1n1stered oral intakes when oral soil absorption factors are not av:a11Ahle 

GIA8S 
used 1n 
tox,c,ty 

stud/ 

1.00E+O0 

1 00E+00 

1 00E+00 

1.00E+00 

1 00E+00 

1 00E+D0 

1 00E+O0 

1.00E+O0 

1 00E+O0 

1 SOE-01 

1 .0OE+O0 

7.00E-02 

2 S0E-02 

1 30E-02 

4 00E-02 

1 00E+00 

1 00E+00 

2 60E-02 

l'iQP.~t,or :-Je•rnal 
(__,;1ricer (J,1ncer Total Cancer 

CSFabs' >..?1,;I( •..-i1sk Risk 
malka-d 

2 40E-02 1 61E-08 5 0?E-09 211E-08 

7 30E+00 3 22E-06 • 32E-06 4.55E-06 

1 20E-01 9 64E-06 7 61 E-06 1 72E-05 

2.00E+O0 3 75E-08 1 66E-08 5.40E-08 

1 50E+05 1 31 E-04 2 47E-05 1 55E-04 

1 50E+00 8 63E-06 8 1 BE-07 9.45E-06 

1 87E.Q4 

~ Table 4 1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for thtt route ol ;1elm1n10.,t•;1!,,1n u-..1•(1 ,,, .. ,,. ,, ,. •• •.' ;,.,,,..,,1 • '1,0<1 or water 

5 Absorbed CSFs are used In conjunction with absorbed intakes when soil absorption factors are available for the route ol exposure 

e Personal communication with A. Bur1<e. 
7 USEPA Office of Heallll • nd Environmental Assessment, Washington, DC, RelfNlnt Absorption Factors for Risk Assessmen~ RfN!ew Drott. Septembe1 1993 
• At this time there ;s tnlufflctent data to develop• gastmtntestinal absorption value for oral exposure to these compounds from soil Thus 111s assumed that the gastro1ri:es:,na1 aosorptron from the oral

soil route is equal to !he gntTolntestlnal •bso<ption in the 10Xicity IIIUdy. As• result the exposure doae-eral for theso compounds Is combined w,th the CSFadm,nostered When oral GI s011 absorption 
data becomes avalla~e for these compounds this information can be used to adjust the !!xposure dose-oral to an absorbed dose and 1ust1fy the comb1nat10". o~ 1~,s v~r:ablr, wi!h ar absorbe-d CSF 

•· Since very few samples were colll!Cted from only Oto 10 feet bgs and many of the sar;nples were composrtes of materials from a w,d~ range of d~othc;, ~~e ·a:, so•:· r,;:i:~5,-: 1 ""cludes any sample with a 

top depth of less than 10 feel bgs Many of the samples in th,s dataset actually extend to depths greater than 10 feet bgs 



TABLE 4 
NONCANCER RISK SUMMARY 

FUTURE RESIDENTIAL EXPOSURE ALL•• SOIUSLUDGE AREAS 1-7 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Oral Dermal GI ABS.used 
Dermal Exposure 1n tox1c1ty 

I 

' 
1 11;1",'.' ~)(""',I I To1,11 ~azard Exposure 

COPCs EPC Max or UCL Oral ABS' Source ABS'' Factor Factor RfOadmi study' RfOabs Hazard :r,,~•_:• I Hazard 1r··_'.1_aT I 1ndex 

d·' d·' mg/kg mg/kg-d 

1,4-0lchlOl'Obenzene 1 95¾UCL . 0.1 5.48E-06 1.53E-06 · 3.00E-02 

ChlOl'Obenzene 1.7 95¾UCL . 0.1 5.48E-06 1.53E-06 2.00E-02 

4-Metnytphenol 1300 Max 0.1 5.48E-06 1.53E-06 5.00E-03 

Benzo(a)Pyrene 0.66 Max 0.13 5.48E-06 1 99E-06 

2-Methylnaphthalene 21 Max 0 13 5 48E-06 1 99E-06 2 00E-02 

Naphthalene 61 Max 0.13 5.48E-06 1 99E-06 2 00E-02 

Pentachlorophenol 120 95¾UCL 0 25 5.48E-06 3.84E-06 3 00E-02 

rr01a1 Arodors 0 028 95¾UCL 0.14 5.48E-06 2 15E-06 2 00E-05 

Dioxin TEQ 0 0026 Max 0.5 ' 0.03 2 74E-06 4 60E-07 

~mony 506 95¾UCL 548E-06 4 00E-04 

Arsenic 8.6 95¾UCL 1 
7 

0 03 5.48E-06 4.60E-07 3 00E-04 

Bartum 154 95¾UCL 5.48E-06 7.00E-02 

!Cadmium 0.78 95¾UCL 0 001 5.48E-06 1 53E-08 5.00E-04 

Chromium 67800 Max 5.48E-06 1 50E+00 

Lead 67.6 95¾UCL 5.48E-06 

MllnCIIIMN 1810 95¾UCL 5.48E-06 7.00E-02 

IMen:UIY 0.76 95%UCL . 5.48E-06 3.00E-04 

rn-nium 0.81 95%UCL . 5.48E-06 6.60E-05 

Vanadium 32.1 95¾UCL 5.48E-06 7 0OE-03 
.. -
Ontl Exposure Factor 2 Ingestion Rate ·Fraction Ingested• Exposure Frequency"Exposure Ourat1on·ABS.,.·convers1on Factor/BW"Averagmg T1mr 

• (200 mgld' 1 0' 150 d/y '6 y' ABS~•' 10-6 kg/mg)/(15 kg' 6 y' 365 d/y) 

1 00E+00 

1 00E•00 

1 00E+00 

1 00E•00 

1 00E+00 

1 00E•00 

1 00E•00 

1 00E+00 

1 00E+00 

1 S0E-01 

1 00E•00 

7 00E-02 

2.S0E-02 

1 30E-02 

4 00E-02 

1 00E+00 

1.00E+00 

2.60E-02 

Dermal Exposure Factor= Surface Area·S01l-lo-sk1n Adherence Factor· Exposure FreQuency•Exposure Durat1on•ABS-m 111 ·Convers1on Fac1or/RW"AvPr,1g1ng T1mf> 

= (2800 cm'· 0.2 mg/cm2-ev ' 1 ev/d • 150 d/y • 6 y • ABS,.,.. - 10-6 kg/mg)/(15 kg • 6 y - 365 d/y) 

R!Dabs • RfDadm • GI ABS used 1n toxicity study 

HI• (EPC • Exposure Factor)/RIO 

1 Oral ABS and Dermal ABS are absorption fac1ors based on exposures to s011s. 

2 Table 3 4 US EPA. 2001 RAGS E. Dermal Risk Assessment Guidance 
3 Adm1n1stered RfOs are used tn conJunctior(W'1th adm1n1stered oral intakes when oral soil absorption ractors are not available 

mg/kg-d 

3 00E-02 

2.00E-02 

5.00E-03 

2 00E-02 

2 00E-02 

3 00E-02 

2 00E-05 

6 00E -Oo 

3 00E-04 

4 90E-03 

1 25E-05 

1 95E-02 

2 B0E-03 

3 00E-04 

6.60E-05 

1 82E-04 

4 Table 4 1 US EPA. 2001 RAGS E. Dermal Risk Assessment Guidance These values represenl absorpl1on lach)rs 'or lhP. rr)u:e of .1,l" 1 ,•1,'.,1·,1•, , •. 

5 Absorbed RfDs are used 1n coniunction w1lh absorbed intakes when s011 absorption ~actors are available ror the route ol (',2c:su'e 

6 Personal commun,cat,on with A. Burke. 

7 USEPA Office of Health and Environmental Assessment. Washington, DC, Relevant Absorption Factors for Risk Assessment. Review Draft SeptemD,:." 
• Al this time !here ,s insufficient data to develop a gastro,ntest1na1 absorption value for oral exposure to lhese compounds f om soil Thus i! 15 .1ssur'1t-"~ ,, 

1 83E-04 

4 66E-04 

1 42E •On i 

: 
s ~sc 'JJi 

' h ~[ IL: 

L ~ YE '::: 
·, "f ,, 

- :-,,;f. - - ! 

· 57E i"') 1 1 

1 21 E-02 

e 55E-03 

2 48E-01 

'. 42E-0t 

1 39E-02 

6 72E-02 

:' a1E-02 

soil route 1s eQual to the gastro1ntes1tnal absorption in the tox1c1ty study As a resu11 lhe exposure dose-oral for these compounds rs combined w11r 1'°lf' c ,..,._ .1 '.~

data becomes available for these compounds th,s 1nforma1ton can be used to adjust the exposure dose-oral to an absorbed dose and )!Jc;li!v lh(> rnmh r.--1· 

... S,nce very few samples were collected from only Oto 10 fee! bgs and many of the samples were composites of materials from a w11"'!e •c1•"\Je ,~' •jf•: 

lop deptn of less than 10 feet bgs Many of the samples ,n l!l1S dataset actually extend to depths qr eater than 'Cl '~et be;<., 

5 11E-0S 2 34E-04 

1 30E-04 5 96E-04 

399E-01 1 B2E+00 

2 09E-C3 7 85E-03 

6 UH[ ,13 2 28E-02 

• ~13E ,,_:::, 3 73E-02 

-~ 'J 1 t- ~ 3 1 07E-02 

6 93E•00 

1 ,l2f ,-J,.' 1 70E-01 

1 21E-02 

9 57E.-IJ4 9 51 E-03 

2 48E-01 

1 42E-01 

1 39E-02 

6 72E-02 

2 51E-O:l 

9 52E•OO 

.-.,J'er 

·;._ i, ~" ''CH'l '.he or~I· 
:,h''" --7 1-;1 <;011 ansorpt1on 

,1· ,, .-. "· ,1' Jt•,~,rJ'tieC CSF 

1 ·, '.,d'~'L'lt' wr1h a 



Disposal 
Estimated Area of 

Sludge/Waste 
Area 

(SF) 

1 40,000 

2 80,000 

3 2,000 

4 3,000 

5 NA 
6 3,500 

7 8,000 

Notes: 

TABLE 5 
ESTIMATED SLUDGE/WASTE AND OVERLYING SOIL VOLUMES 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Estimated Estimated Volume Estimated Volume Estimated 
Thickness of of Sludge/Waste of Sludge/Waste Thickness of 

Sludge/Waste (FT) (CF) (CY) Overlying Soil (FT) 

17 680,000 25,185 NA 
10 800,000 29,630 3 

5 10,000 370 2 

9 27,000 1,000 2 

NA NA NA NA 
5 17,500 648 2 

12 96,000 3,556 0 

TOTAL VOLUME (CY): 60,389 

See Section 2.1.3 for assumptions made in the area/thickness/volume estimations tor sludge/waste and overlying soil. 

Estimated Volume 
of Overlying Soil 

(CF) 

NA 
240,000 

4,000 

6,000 

NA 
7,000 

0 

OVertylng soil estimates evaluate only overlying soil considered practical to separate from underlying sludge/waste during excavation. 
SF = Square Feet 
FT= Feet 
CF = Cubic Feet 
CY= Cubic Yards 
NA• Not Applicable. Field observations and chemical analysis indicate no sludge or tannery waste present, or no overlying soil. 

Estimated Volume 
of Overlying Soil 

(CY) 

NA 
8,889 

148 

222 

NA 
259 

0 

9,519 



GENERAL 
RESPONSE ACTION 

Limited Action 

TABLE 6 
SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SLUDGE/WASTE 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

TECHNOLOGY PROCESS DESCRIPTION SCREENING COMMENTS 
OPTION 

Access Fencing Installation and/or repair of site fencing to restrict Eliminated as a primary 
Restrictions access to contaminated areas. technology because it would not 

be effective in protecting 
ecological receptors or 
environment However, may be 
used with other technologies 
such as on-site landfill to prevent 
access to a particular area of the 
site. 

Environmental Environmental Monitoring of groundwater, surface water, and Eliminated as a primary 
Monitoring Monitoring sediment to determine whether contaminants are technology because it would not 

migrating from site sludge/soil. be effective in achieving any 
RAOs. However, may be used to 
monitor the effectiveness of other 
technologies such as on-site 
landfilling. 

Institutional Deed Administrative action used to restrict future site Eliminated Would not prevent 
Controls Restrictions activities on individual properties. Activities such as direct contact with overlying soil 

excavation or residential development could be and/or sludge Would not protect 
restricted under property deeds. ecological receptors or the 

environment or promote 
restoration of site to residential 
use. 

Zoning Administrative action by municipality to change Eliminated. Would not prevent 
Ordinances permitted use of land to prevent particular types of direct contact with overlying soil 

development such as residential use. Typically and/or sludge Would not protect 
applicable to an area, not an individual parcel. ecological receptors or the 

environment or promote 
restoration of site to residential 
use 
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SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SLUDGE/WASTE 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE2OF6 

GENERAL TECHNOLOGY PROCESS DESCRIPTION 
RESPONSE ACTION OPTION 

Containment Horizontal Low permeability Clay, asphalt, concrete, or multi-media cover over 
Barriers cap areas of contamination to prevent direct contact and 

minimize leaching of contaminants from the 
studge/waste into groundwater and subsequent 
discharge to the Nashua River. 

Permeable cover Crushed stone or vegetative cover to prevent direct 
contact and minimize erosion and surface migration 
of sludge/waste contaminants. 

Vertical Barriers Slurry Walls Trench filled with clay or cement slurry to form low 
permeability wall to restrict horizontal migration of 
sludge/waste contaminants. 

Grout Injection Use of pressure-injected cement grout to form 
impermeable or semi-permeable barrier to restrict 
horizontal migration of sludge/waste contaminants. 

SCREENING COMMENTS 

Eliminated. Not effective for 
preventing the release of 
contaminants to environment due 
to sludge/waste located below the 
water table in Areas 1 and 2. May 
not be viable in floodplain area 
(Area 2); would alter flood 
capacity. 

Eliminated. Not effective for 
preventing the release of 
contaminants to environment 
because infiltration not restricted 
and sludge/waste located below 
the water table in Areas 1 and 2. 
May not be viable in floodplain 
area (Area 2); would alter flood 
capacity. 

Eliminated. Not effective for 
reducing contaminant leaching 
from unsaturated sludge/waste 
and limited effectiveness in a 
flood area (Area 2). Would not 
prevent direct contact with 
overlying soil and/or sludge. 

Eliminated.· Not effective for 
reducing contaminant leaching 
from unsaturated sludge/waste 
and limited effectiveness in a 
flood area (Area 2). Would not 
prevent direct contact with 
overlying soil and/or sludge. 
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SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SLUDGE/WASTE 
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GENERAL TECHNOLOGY PROCESS DESCRIPTION 
RESPONSE ACTION OPTION 

Containment (cont'd) Vertical Barriers Sheet Piling Steel or precast concrete sheet piles used to form 
(cont'd) barrier to restrict horizontal migration of 

contaminants 

In-Situ Treatment Thermal In-Situ An electrical network is used to melt contaminated 
Treatment Vitrification soils in-place. Metals are immobilized within a 

vitreous mass, organics are destroyed by pyrolysis. 

In-Situ Thermal Use of electrically heated in-situ blanket and/or well 
Desorption system to volatilize and oxidize organic 

contaminants. 

Physical/ In-Situ Mixing equipment is used to apply treatment reagents 
Chemical Solidification/ to contaminated soils. Contaminants are physically 
Treatment Stabilization and/or chemically immobilized in a cement-like mass. 

SCREENING COMMENTS 

Eliminated Not effective for 
reducing contaminant leaching 
from unsaturated sludge/waste 
and limited effectiveness in a 
flood area (Area 2). Would not 
prevent direct contact with 
overlying soil and/or sludge. 

Eliminated. Not suitable due to 
high moisture content of sludge 
and presence of saturated 
sludge Would require excessive 
energy consumption (and cost) to 
be effective. 

Eliminated. Not applicable to 
inorganic site contaminants of 
concern. Effectiveness for 
organics is limited by presence of 
fine-grained constituents, which 
increase reaction time due to 
binding of contaminants. 

Eliminated. Not applicable to 
organic site contaminants of 
concern. Solidification/ 
stabilization ,of sludge below the 
water table would be difficult to 
implement effectively. May not be 
viable in floodplain area (Area 2); 
would alter flood capacity. 
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GENERAL TECHNOLOGY PROCESS DESCRIPTION 
RESPONSE ACTION OPTION 

In-Situ Treatment Physical/ Soil Flushing In-situ process which employs a water-based 
{cont'd) Chemical extraction fluid and an injection/extraction well 

Treatment (cont.) system to flush contaminants. 

Biological In-Situ Indigenous or inoculated microorganisms (e.g., fungi, 
Treatment Enhanced bacteria, and other microbes) degrade (metabolize) 

Bioremediation organic contaminants found in soil/sludge, converting 
them to less harmful end products. Water, nutrients, 
and/or electron receptors (such as oxygen or nitrate) 
may be added to enhance degradation. 
Biodegradation may be aerobic or anaerobic 
depending on contaminants present and soil/sludge 
matrix. 

Ex-Situ Treatment Immobilization Solidification/ Mixing of excavated contaminated materials with 
Stabilization treatment reagents to physically and/or chemically 

bind and decrease the mobility of contaminants. 
Common treatment reagents include cement, 
pozzolanic materials, thermoplastics, polymers, and 
asphalt. 

--

Thermal Vitrification Melting of wastes to entrain contaminants in a stable 
Treatment vitreous residual. 

SCREENING COMMENTS 

Eliminated. Less effective in low 
permeability materials such as 
site sludge. Not suitable in Areas 
1, 2, and 3 due to site 
hydrogeology (proximity to river). 
May be difficult to control and 
direct flow of extraction fluid. 

Eliminated. Not applicable to 
inorganic site contaminants of 
concern. Bioremediation of 
organic site contaminants may 
be possible, but process would 
likely be difficult to enhance and 
control due to low permeability 
sludge matrix and close proximity 
to river. 

Potential!)'.'. aQQlicable for 
secondary treatment of residuals 
from thermal treatment of 
sludge/soil. 

Eliminated as a primary 
treatment option due to inability 
to effectively treat organic site 
contaminants of concern. 

Eliminated. Not suitable due to 
high moisture content of site 
sludge. Not applicable to wastes 
containing >25% moisture 
content (causes excessive fuel 
consumption) 



TABLE 6 (cont.) 
SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SLUDGE/WASTE 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 50F6 

GENERAL TECHNOLOGY PROCESS DESCRIPTION 
RESPONSE ACTION OPTION 

Ex-Situ Treatment Thermal Thermal Contaminated soils are treated at elevated 
(cont'd) Treatment (cont.) Desorption temperatures to volatilize organics, which are 

subsequently removed and captured or destroyed. 

Incineration Contaminated soils are heated extremely high 
temperatures where organic compounds are 
destroyed through oxidation. 

Physical/ Soil Washing Water-based process in which soils are separated 
Chemical into coarse and fine fractions to reduce the volume of 
Treatment materials requiring intensive treatment or disposal. 

Solvent Desorption of contaminants through washing with a 
Extraction solvent solution. 

SCREENING COMMENTS 

Eliminated. Effectiveness is 
reduced by binding of 
contaminants to fine particles in 
sludge Not applicable to 
inorganic site contaminants of 
concern. Applicability to dioxin 
waste is limited. 

Eliminated as on-site treatment 
alternative. Not implementable in 
densely developed residential 
area 

Retained as an off-site treatment 
alternative. 

Eliminated. Complex waste 
mixtures (e.g., metals with 
organics) make soil washing 
difficult and costly. Abundance 
of fine particles in sludge (onto 
which contaminants tend to bind) 
would hinder volume reduction 
during sludge separation, 
rendering soil washing 
ineffective. 

Eliminated. Complex waste 
mixtures (e.g., metals with 
organics) make formulating an 
effective washing fluid difficult 
and costly. Effectiveness 
reduced by binding of 
contaminants to fine particles. 
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GENERAL TECHNOLOGY PROCESS DESCRIPTION 
RESPONSE ACTION OPTION 

Ex-Situ Treatment Biological Slurry Phase Sludge is combined with water and other additives to 
(cont'd) Treatment Biological create a slurry that is mixed into a bioreactor to keep 

Treatment solids suspended and micmorganisms in contact with 
the sludge contaminants. Oxygen, nutrients, and 
microorganisms may be added to the bioreactor to 
optimize the rate of biodegredation. Upon completion 
of the process, the slurry is dewatered and the treated 
solids are disposed of. 

Disposal Landfill Off-Site Landfill Transport and disposal of untreated or treated 
sludge/waste off-site to an approved hazardous waste 
or solid waste landfill. 

On-Site Landfill Disposal of sludge/waste in a specially constructed 
hazardous waste or solid waste landfill on-site. 

Land Disposal/ On-Site Disposal On-site use of treated soil/sludge as fill material. 
Backfill 

SCREENING COMMENTS 

Eliminated. Not applicable to 
inorganic site contaminants of 
concern. Adundance of fine 
constituents in site sludge would 
make mixing and aeration difficult 
and not cost-effective. 

Retained. 

Retained 

Eliminated. Not feasible for 
materials that are treated off-site. 



CRITERION 

EFFECTIVENESS 

OVeralt Protection of 
Human Health and the 
Environment 

Compliance with ARARs 

TABLE 7 
COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

ALTERNATIVE 1: ALTERNATIVE 2: 
EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION Into ON-SITE LANDFILL 

Would meet NTCRA removal action objectives Would meet NTCRA removal action objectives, 
and be consistent with long-term remedial but would be less acceptable than Alternatives 1 
actions. and 3 in meeting the future residential use RAO 

Would prevent direct contact with and Same as Alternative 1 provided that the landfill is 
ingestion of contaminated sludge/waste, properly operated and maintained and is not 
prevent contaminant leaching to groundwater, allowed to erode or degrade. 
and reduce erosion and off-site migration of 
contamination. 

No unacceptable short-term impacts would be Same as Alternative 1 
anticipated. 

Discharge of dewatering effluent to the Nashua Same as Alternative 1. 
sewer system would be implemented to comply 
with all federal, state and local requirements. 

Would comply with federal and state floodplain Same as Alternative 1. 
regulations. 

Would comply with state testing and waste Same as Alternative 1 
identification regulations. 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1 

Same as Alternative 1 

Same as Alternative 1 

Same as Alternative 1 

Same as Alternative 1 

Same as Alternative 1 
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ALTERNATIVE 1: ALTERNATIVE 2: CRITERION 
EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION into ON-SITE LANDFILL 

E~FECTIVENESS (cont.) 

Compliance with 
ARARs (cont.) Would comply with state regulations for Same as Alternative 1. 

generators of hazardous waste. 

Would comply with federal and state Same as Alternative 1. 
regulations for solid and hazardous waste 
storage facilities. 

Would comply with state air pollution Same as Alternative 1. 

' 
control regulations. 

Would comply with state solid waste Same as Alternative 1. 
regulations. 

Long-term No residual risks, above selected PRGs, Residual risk would exist in the form of contaminated 

Effectiveness and would remain at the site. sludge/waste in the on-site landfill. If degradation or 

Permanence failure of the engineered landfill liner system were to 
occur, contaminants could pose a threat to the 
environment and human and ecological receptors 

ALTERNATIVE 3: 
EXCAVATION, OFF.SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1. 

Same as Alternative 1. 

Same as Alternative .1. 

Same as Alternative 1. 

Same as Alternative 1. 
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ALTERNATIVE 1: ALTERNATIVE 2: 
CRITERION 

EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION into ON-SITE LANDFILL 

EFFECTIVENESS (cont.) 

Long-term 
Effectiveness and Would be effective in the long term and Would be effective in the long term and would be 
Permanence (cont.) would be permanent. permanent provided that the landfill system is 

properly operated and maintained. Long-term 
operation and maintenance of the landfill is required 
to ensure Alternative 2's continued effectiveness. 

Reduction of Toxicity, No treatment involved under Alternative 1. No treatment involved under Alternative 2. 

Mobility, or Volume 
Through Treatment 

Would not satisfy statutory preference for Same as Alternative 1. 
treatment 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1 

Off-site treatment performed under 
Alternative 3 (incineration) would reduce 
the toxicity and volume of contamination in 
sludge/waste through treatment. 
Stabilization of treatment residuals (if 
necessary) would reduce the mobility of 
contaminants in sludge/waste residuals. 

Would satisfy statutory preference for 
treatment 
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ALTERNATIVE 1: ALTERNATIVE 2: 
CRITERION 

EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION into ON-SITE LANDFILL 

EFFECTIVENESS(con~) 

Short-term Limited impacts to community, on-site Same as Alternative 1. 

Effectiveness workers, and environment. 

Increase in heavy vehicle traffic in site Comparable to Alternative 1. Alternative 2 would 
vicinity anticipated. Would be addressed require less truck traffic to and from the site since 
through traffic control and coordination with excavated sludge/waste would not be transported off 
community and state agencies. of the site. However, duration of site work would be 

longer. 

Potential for sulfide odor and dust Same as Alternative 1. Emissions issues could be 
emissions (metals, SVOCs, dioxins) during slightly more problematic due to additional onsite 
excavation. Emissions monitoring and handling of sludge/waste during landfill construction 
control measures would prevent or 
minimize potential problems. 

Increased noise due to site and construction Same as Alternative 1. 
activities. Would coordinate with 
community to lessen impacts. 

Estimated duration of on-site removal Estimated duration of on-site removal activities. 
activities: 11 months. 16 months. 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1. 

Same as Alternative 1 

Same as Alternative 1 

Same as Alternative 1 

Estimated duration of on-site removal 
activities 11 months 
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ALTERNATIVE 1: ALTERNATIVE 2: CRITERION 
EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION into ON-SITE LANDFILL 

IMPLEMENTABILITY 

Technical Feaslblllty Excavation of sludge/waste below the water Excavation difficulties same as Alternative 1. May 
table could be technically difficult and be difficult to design and construct on-site landfill 
adversely impact production rates, but that would contain large volume of waste, and be 
would be technically feasible. Excavation of aesthetically acceptable to nearby residents. 
wastes in vicinity of sewer interceptor would 
require extra caution, but would be feasible. 
All other aspects of the Alternative would be 
readily implementable. 

Additional response actions could be Similar to Alternative 1, but additional actions may 
implemented, if needed. be more difficult and costly if actions involve 

modifying the on-site landfill. 

-

Would contribute to the site's long-term Comparable to Alternative 1 Contaminated 
remedial action sludge/waste would remain on site, but would be 

contained by the landfill liner and cover systems 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1 

Same as Alternative 1 

Same as Alternative 1 
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ALTERNATIVE 1: ALTERNATIVE 2: CRITERION 
EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION Into ON-SITE LANDFILL 

IMPLEMENTABILITY (cont.) 

Administrative No permits for on-site work needed. Approval process for the construction of the on-
Feaslblllty site landfill may be difficult and time-consuming. 

Alternative 1A: Administrative feasibility for Alternatives 2A and 2B: Since no off-site disposal 
off-site disposal of non-hazardous waste of sludge/waste would be performed under 
would be high. Alternatives 2A and 2B, no administrative action 
Alternative 1 B: Off-site disposal of Area 1 would be required for disposal. 
sludge at a RCRA C facility would not provide Alternative 2C: Administrative issues related to the 
any additional administrative feasibility issues off-site disposal of Area 1 sludge at a Canadian 
beyond those for Alternative 1A. landfill would make Alternative 2C more difficult to 
Alternative 1C: Administrative issues related 
to the disposal of Area 1 sludge at a 

implement from an administrative standpoint. 

Canadian landfill would be slightly more 
difficult than those for Alternatives 1A and 1 B. 

Administrative approval and analytical data Sarne as Alternative 1. 
required for discharge of dewatering effluent 
to the city sewer system. 

Would require coordination with NHDES and Same as Alternative 1 
the City of Nashua for construction of the site 
access road and for traffic controls on Broad 
Street. 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1 

Alternative 3-US: Administrative actions 
required for off-site treatment and disposal 
of non-hazardous or hazardous waste at 
an American facility would not be difficult. 
Alternative 3-CAN Administrative actions 
required for the off-site treatment and 
disposal of sludge/waste at a Canadian 
incinerator would be more difficult to 
implement than for Alternative 3-US. 

Same as Alternative 1 

Same as Alternative 1 
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ALTERNATIVE 1: ALTERNATIVE 2: CRITERION 
EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION into ON-SITE LANDFILL 

IMPLEMENTABILITY (cont.) 

Avallablllty of Services Qualified contractors for all on-site activities Same as Alternative 1 
. and Materials would be available for competitive bidding . 

Qualified national off-site disposal facilities No off-site disposal of sludge/waste would be 
(RCRA D, RCRA C, and in Canada) capable necessary under Alternatives 2A and 28. 
and willing to receive dioxin-containing waste Qualified Canadian facilities have been identified 
have been identified during preparation of the that would be capable of receiving dioxin-
EE/CA Final acceptability of site containing waste should Alternative 2C be 
sludge/waste at any facility would be implemented. 
contingent on the results of waste 
characterization samples collected during the 
removal action. 

State Acceptance To be addressed after close of public Same as Alternative ~ 

comment period. 

Community To be addressed after close of public Same as Alternative 1 
Acceptance comment period. 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1 

Qualified national and international off-site 
incineration facilities capable and willing to 
receive dioxin-bearing wastes have been 
identified during preparation of the EE/CA 
Fewer facilities are available than for 
Alternative 1, particularly in United States. 
Final acceptability of site sludge/waste at 
any facility would be contingent on the 
results of waste characterization samples 
collected during the removal action. 

Same as Alternative 1 

Same as Alternative 1 
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ALTERNATIVE 1: ALTERNATIVE 2: CRITERION 
EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION Into ON-SITE LANDFILL 

COST 

Capital Costs Alternative 1A: $14,939,000 Alternative 2A: $5,572,000 
Alternative 18: $20,428,000 Alternative 28: $5,572,000 

Alternative 1C: $22,819,000 Alternative 2C: $18,428,000 

Annual PRSC Costs Years 1-2: $4,000 Years 1-2: $155,275 

Years 3-30: $0 Years 3-5: $60,075 
Years 6-30: $37,275 

Total Present Worth Alternative 1A: $14,946,000 Alternative 2A: $6,300,000 
Costs Alternative 18: $20,435,000 Alternative 28: $6,300,000 

Alternative 1C: $22,826,000 Alternative 2C: $19,156,000 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Alternative 3-US $69,715,000 
Alternative 3-CAN $50,152,000 

Years 1-2: $4,000 
Years 3-30: $0 

Alternative 3-US $69,722,000 
Alternative 3-CAN $50,160,000 



TABLE 8 
SELECTION OF PRELIMINARY REMEDIATION GOALS 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Contaminants of PRG1 PRG 1 PRG1 PRG1 PRG 1 NH RCMP 
Proposed 

Units based on based on based on based on based on Background NH S-1 3 

Concern 1 

CR==10-6 

Benzo( a)Pyrene ·ug/kg 145 

Pentachlorophenol ug/kg 6958 

4-Methylphenol ug/kg 

Dioxin TEQ ng/kg 16.7* 

Antimony mg/kg 

Arsenic mg/kg 0.91 

Barium mg/kg 

Cadmium mg/kg 

Chromium# mg/kg 

Manganese mg/kg 

Vanadium mg/kg 

PRG = Preliminary Remediation Goal 

CR = Cancer Risk 

HI = Hazard Index 

CR==10-5 

1450 

69580 

167* 

9.1 

CR==10-4 Hl=0.1 Hl=1 0 Soil Cone; 

14500 700 

695800 3300 

71289 712890 5000 

1670* 

7.3 73 1.64 8 

91 5.1 51 11 11 

1278 12780 750 

8.2 82 1 9 32 

27375 273750 33 1000 

1278 12775 

128 1278 

1 The COCs and risk-based PRGs were determined based on the Streamlined Human Health Risk Evaluation 

presented in Section 2.4. The COCs include all compounds that have a cancer risk greater than 1.0E-06 or a 
non-cancer HI greater than 1.0 for any exposure scenario. The risk-based PRGs were calculated based on 
the future residential exposure scenario. See Section 3.2 and 3.2 for additional details 

PRG4 

145 

6958 

712891 

1000· 

73 

51 

12780 

82 

273750 

12775 

1278 

2 NHDES RCMP Background Concentrations of Metals in Soil; Section 1.5, Table 1; January 1998, revised April 2001. 

3 NHDES RCMP Method 1 Standards for Category S-1 Soil; Section 7 5, Table 3; January 1998, revised April 2001. 
The NH S-1 standards are presented here for reference; however they were not used in selecting the 
proposed PRGs because they are non-promulgated criteria used as default standards in cases where a site
specific risk assessment has not been performed. Because a site-specific risk evaluation was conducted for 
this site, the calculated risk-based PRGs are used in place of the S-1 standards. 

4 The proposed PR Gs for an contaminants except dioxin TEQ are the lower of the site-specific PR Gs calculated for a 
cancer risk of 1.0E-6 and hazard index of 1.0. If the selected risk-based value is below the NH RCMP background soil 
concentration, then the background concentration is selected as the proposed value. 

+ The proposed PRG for dioxin TEQ is EPA's recommended cleanup goal for residential settings (EPA OSWER 
Directive 9200.4-26: Approach for Addressing Dioxins in Soil at CERCLA and RCRA Sites, US. EPA, 1998) 
This value is proposed for use pending completion of EPA's comprehensive reassessment of the toxicity of dioxin 

• The identified PRGs for dioxin TEQs were calculated using the currently available cancer slope factor (CSF) from 
IRIS (2002). If the CSF proposed in EPA's recently prepared Draft Dioxin Reassessment (1.0E+6) were used to 
calculate the PRGs the values would be: 2.5 ng/kg for CR::10-6, 25 ng/kg for CR::10-5, and 250 ng/kg for CR::10-4. 

# The PRGs for chromium are based on trivalent chromium because hexavalent chromium was detected at the 
site only sporadically and at low concentrations (below screening levels). 



AUTHORITY 

Federal Criteria, 
Advisories, and 
Guidance 

· REQUIREMENT 

EPA Region IX 
Preliminary 
Remediation Goals 
(PRGs) 

OSWER Directive 
9200.4-26, 
Approaches for 

TABLE 9 
CHEMICAL-SPECIFIC ARARs AND TBCs 

ALTERNATIVE 1 -EXCAVATION AND OFF-SITE DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

STATUS REQUIREMENT SYNOPSIS CONSIDERATION FOR 
ALTERNATIVE 1 

To Be The Region IX PRGs are generic, risk-based Region IX PRGs were used as 
Considered concentrations derived from standardized preliminary project screening criteria to 

equations, combining exposure information identify contaminants of potential 
assumptions and EPA toxicity data. PRGs concern for the human health risk 
are typically used for site screening and as evaluation and EE/CA data evaluation. 
initial cleanup goals, if applicable. The 
Region IX PRGs should be viewed as Agency 
guidelines rather than legally enforceable 
standards. 

To Be This Directive provides guidance in OSWER Directive 9200.4-26 was used 
Considered establishing cleanup levels for dioxins. It as a preliminary project screening 

recommends a cleanup goal of 1 µg/kg (ppb) criterion for dioxin-contaminated sludge 
Addressing Dioxins in of dioxins (as 2,3,7,8-TCDD TEO) for soils and soil in the data evaluation. The 1 
Soil at CERCLA and involving residential exposure scenarios, and ppb cleanup level is also 
RCRA Sites (April 13, a cleanup range of 5 to 20 µg/kg of dioxin (as recommended as the preliminary 
1998) 2,3,7,8-TCDD TEO) for commercial and removal goal for site sludge/waste. 

industrial exposure scenarios. 

EPA Human Health To Be CSFs are developed by EPA for health CSFs were used to compute the 
Assessment Cancer Considered effects assessments or evaluation by the individual cancer risk resulting from 
Slope Factors (CSFs) Human Health Assessment Group. These exposure to contaminants and in the 

values present the most up-to-date cancer development of acceptable 
risk potency information and are used to contaminant levels. 
compute the indMdual incremental cancer 

-- risk resulting from exposure to carcinogens. 

EPA Risk Reference To Be RfDs are dose levels developed by EPA for RfDs were used to compute the non-
Doses (RfDs) Considered use in estimating the non-carcinogenic risk carcinogenic risk resulting from 

resulting from exposure to toxic substances. exposure to contaminants and in the 
development of acceptable 
contaminant levels. 
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· AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

State Criteria, NH DES RCMP To Be This table identifies background 
Advisories, and Background Considered concentrations of metals that have been 
Guidance Concentrations of observed in New Hampshire soils that can be 

Metals in Soil attributed to natural geological and ecological 
(Subsection 1 .5(4)(c), processes rather than anthropogenic 
Table 1) contaminant sources. The values presented 

in Table 1 are considered representative of 
non-urban locations in New Hampshire. 

CONSIDERATION FOR 
ALTERNATIVE 1 

NH DES background concentrations of 
metals were used to assess the source 
of inorganic constituents that were 
detected at elevated concentrations in 
overlying soil at the site. The 
background concentrations were 
considered in selection of the 
recommended PRGs. 



AUTHORITY 

Federal 
Regulatory 
Requirements 

REQUIREMENT 

TABLE 10 
LOCATION-SPECIFIC ARARs AND TBCs 

ALTERNATIVE f - EXCAVATION AND OFF-SITE DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

STATUS REQUIREMENT SYNOPSIS CONSIDERATION FOR 
ALTERNATIVE 1 

Protection of Wetlands Applicable Federal agencies are required to minimize There are no designated wetlands 
(Executive Order the destruction, loss or degradation of within the boundaries of the removal 
11990), 40 CFR wetlands, and the order emphasizes the action. Steps will be taken to protect 
6.302(a) and 40 CFR importance of avoiding new construction or other wetland areas at the site from 
6, App. A (Policy on harm to wetlands unless there is no indirect impacts. 
Implementing E.O. practicable alternative to such construction. 
11990) 

Floodplain Applicable Federal agencies are required to avoid Areas 1 and 2 are located within the 
Management impacts associated with the occupancy and 100-year floodplain and, thus, work 
(Executive Order modification of a floodplain and avoid support within the floodplain cannot be avoided. 
11988,40 of floodplain development wherever there is Steps will be taken to prevent effects 
CFR 6.302(b) and a practicable alternative. on floodplain capacity. 
40 CFR 6, App. A 
(Policy on 
Implementing E.O. 
11988) 

RCRA Floodplain Relevant Solid waste practices must not restrict the Engineering controls will be used 
• 

Restrictions for Solid and flow of a 100-year flood, reduce the during the excavation and stockpiling of 
Waste Disposal Appropriate temporary water storage capacity of the sludge/waste to comply with these 
Facilities and Practices floodplain or result in washout of solid waste, requirements. 
(40 CFR 257.3-1) so as to pose a hazard to human life, wildlife, 

or land or water resources. 

RCRA Floodplain .Relevant A hazardous waste treatment, storage, or Some sludge/waste will need to be 
Restrictions for and disposal facility located in a 100-year excavated from areas of the site 
Hazardous Waste Appropriate• floodplain must be designed, constructed, located within the 100-year floodplain. 
Facilities (40 CFR operated, and maintained to prevent washout If the waste is characterized as 
264.18(b)) orto result in no adverse effects on human hazardous, engineering controls will be 

health or the environment if washout were to used to minimize the risk of 
occur. contaminant migration through 

washout. 
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AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

State Rules Relative to Applicable These rules establish criteria for the 
Regulatory Prevention of Pollution protection of surface water quality resulting 
Requirements from Dredging, Filling, from activities that occur in or on the border 

Mining, Transporting, of surface water or within a distance of 
and Construction (Env- surface water such that direct or immediate 
Ws 415) degradation may result to water quality. 

New Hampshire Siting Relevant These rules impose restrictions on where 
Requirements for and hazardous waste facilities can be located, 
Hazardous Waste Appropriate* specifically locations near geologic fault 
Facilities (Env-Wm areas, or in or near floodplains. 
353.08 and 353.09) 

CONSIDERATION FOR 
ALTERNATIVE 1 

Alternative 1 will comply with the 
substantive requirements of this 
regulation. Alternative 1 will involve 
erosion and sedimentation controls to 
prevent impacts to the Nashua River. 
Site restoration will include measures 
to prevent alteration of site topography. 

Some sludge/waste will need to be 
excavated from areas of the site 
located within the 100-year floodplain. 
If the waste is characterized as 
hazardous, engineering controls will be 
used to minimize the risk of 
contaminant migration through 
washout. 

• These regulations will be applicable or relevant and appropriate only if the waste is characterized as hazardous. 



AUTHORITY REQUIREMENT 

Federal CWA - Pre-treatment 
Regulatory Regulations (40 CFR 
Requirements 403) 

State New Hampshire 
Regulatory Collection, Storage 
Requirements and Transfer Facility 

Requirements (Env-
Wm 2100) 

New Hampshire 
Fugitive Dust Control 
(Env-A 1 002) 

New Hampshire 
Regulated Toxic Air 
Pollutants (Env-A 
1400) 

TABLE 11 
ACTION-SPECIFIC ARARs AND TBCs 

ALTERNATIVE 1 - EXCAVATION AND OFF-SITE DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

STATUS REQUIREMENT SYNOPSIS CONSIDERATION FOR 
ALTERNATIVE 1 

Applicable These regulations impose restrictions on the Surface water and groundwater 
discharge of pollutants to Publicly Owned dewatering effluent that would be 
Treatment Works (POTW) and mandate that discharged or disposed of at a POTW 
discharges must comply with the local would be tested to ensure compliance 
pretreatment program. with these regulations. Alternative 1 

would comply. 

Relevant These regulations establish design and The removal action will be designed 
and operating requirements for collection, storage and operated in a manner that is 

Appropriate and transfer facilities. compliant with the substantive 
provisions of these regulations. 

Applicable These regulations require precautions to Alternative 1 would comply with this 
prevent, abate, and control fugitive dust ARAR since fugitive dust emissions 
during specified activities, including would be controlled and monitored 
excavation, construction, and bulk hauling. during remedial activities. 

Applicable These rules establish Ambient Air Limits Excavation, stockpiling, transportation, 
(AALs) and air quality impact analyses to and disposal activities would be 
protect the public from concentrations of implemented to prevent air emissions 
pollutants in ambient air that may cause in excess of AALs. If AALs are not met, 
adverse health effects. then corrective action would be taken 

to reduce emissions as a result of the 
removal action. 
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AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

State 
Identification and Applicable These regulations establish the Regulatory 

Requirements 
Listing of Hazardous characteristics used to identify solid wastes 

(Cont'd) 
Wastes (Env-Wm 400) that are subject to regulation as hazardous 

waste. 

New Hampshire Applicable* These regulations outline characterization, 
Requirements for recordkeeping, manifesting, labeling, 
Hazardous Waste marking and storage requirements for 
Generators (Env-Wm generators of hazardous waste. 
500) 

New Hampshire Relevant All hazardous waste treatment and transfer 
General Requirements and facilities are to meet these environmental, 
for Owners and Appropriate* health and design requirements. 
Operators of 
Hazardous Waste 
Facilities (Env-Wm 
702) 

New Hampshire Relevant These rules establish requirements for 
General Operation . and hazardous waste facility operation. 
Requirements (Env- Appropriate* 
Wm 708) 

CONSIDERATION FOR 
ALTERNATIVE 1 

Env-Wm 400, along with 40 CFR 261, 
would be used to characterize 
sludge/waste as it is stockpiled during 
the removal action. 

If the excavated waste is characterized 
as hazardous, Alternative 1 will comply 
with the substantive provisions of these 
regulations. 

If the excavated waste is characterized 
as hazardous, Alternative 1 will comply 
with the substantive provisions of these 
regulations. 

If the excavated waste is characterized 
as hazardous, the removal action will 
be operated in a. manner that is 
compliant with the substantive 
provisions of these regulations. 

• These regulations will be applicable or relevant and appropriate only if the waste is characterized as hazardous. 
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The U.S. Environmental Protection Agency (EPA) held a 30-day public comment period. from 
July 30, 2002, through August 29, 2002, to provide an opportunity for interested parties to 
comment on EPA 's recommended cleanup plan to address the six unlined waste disposal areas at 
the Mohawk Tannery Superfund Site (the Site) in Nashua. New Hampshire. The cleanup plan. 
which consists of excavating the waste from the six disposal areas and transporting this waste 
off-site for disposal, is an interim remedial action, referred to as a Non-Time-Critical Removal 
Action (NTCRA). The NTCRA is being implemented to accelerate the removal of hazardous 
substances found in the disposal areas at the Site which may present a risk in the future for 
residents, if the property is developed in accordance with the current residential zoning. The 
NTCRA also addresses the risk of future migration of the waste from the Site in the event of a 
flood. 

The cleanup proposal was selected after EPA developed an Engineering Evaluation/Cost 
Analysis (EE/CA) report that evaluated a number of different options for addressing the waste 
disposal areas at the Site. EPA presented its recommended cleanup plan in a fact sheet issued to 
the public at the start of the comment period that began in July of 2002. On August 7, 2002, 
EPA conducted a public meeting to discuss the EE/CA and the recommended cleanup plan for 
the Site. On August 20, 2002, EPA held a formal public hearing to receive comments on the 
recommended cleanup plan. A number of individuals spoke at the public hearing and provided 
comments. In addition, written comments were provided by several individuals during the 30-day 
public comment period. 

The purpose of this responsiveness summary is to document EPA's response to the comments 
and questions raised during the public comment period. EPA considered all of the comments 
summarized in this document before selecting the final cleanup plan to address the waste 
disposal areas at the Site. 

The EE/CA and the public involvement process were developed consistent with EPA' s Guidance 
on Conducting Non-Time-Critical Removal Actions Under CERCLA (EPA 1993). 

The responsiveness summary is divided into the following sections: 

Section 1.0. Overview. This section discusses the Site history, outlines the objectives of the 
EE/CA, identifies the alternatives evaluated in the document, and identifies and 
summarizes the general reaction to EPA's recommended cleanup plan. 

Section 2.0. Background on Community Involvement and Concerns. This section contains a 
summary of the history of community interest and concerns regarding the 
Mohawk Tannery Site. 
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Section 3.0. Comments Received During the Public Comment Period and EPA 's Response to 
Those Comments. Each oral and written comment received on the EE/CJ\ and the 
recommended cleanup plan is responded to directly. 

Attachment A This attachment provides a copy of the written comments pro\'ided to EPA during 
the public comment period. 

Attachment B This attachment is the transcript of the public hearing held in Nashua, New 
Hampshire on August 20. 2002. 

Attachment C This attachment provides a copy of the re\·ised cancer and noncan~r risk 
summary tables. 
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The Mohawk Tannery Site (a.k.a. Granite State Leathers) is located at the intersection of 
Fairmount Street and Warsaw Avenue in Nashua. New Hampshire. The Mohawk 
Tannery Site (the Site) is the former location of a leather tanning facility which operated 
on the property from 1924 to 1984. The Site consists of two adjacent properties, a 
developed parcel to the north and an undeveloped parcel to the south. Each parcel is 
about 15 acres. The inactive tannery facility, which is the focus of the Non-Time-Critical 
Removal Action (NTCRA), is situated on the northern parcel. The tannery is bordered by 
the Nashua River to the west, the Fimbel Door Company to the north, and residential 
areas to the east and southeast. As of 1990, the total number of people living within one 
mile of the Site was 1,470. 

Several structures used in tannery operations, as well as debris from several demolished 
structures, still remain at the Site. Remaining structures include: the main facility 
building; a smaller control building attached to the main building; and portions of the 
former wastewater treatment system. Although the tannery shut down in 1984, portions 
of the main building have been used since then by the owner and several renters for 
storage purposes. The property, although fom1erly industrial, has been re-zoned 
residential by the City of Nashua. Future development of the Site is very likely, given its 
close proximity to downtown Nashua. 

Little is known about the tannery's effluent treatment practices prior to the l 960's. In 
general, industry practice prior to that time did not require any treatment of wastewater 
prior to its discharge into nearby waterways. In the l 960's the facility began providing 
some treatment of wastewater prior to its discharge into the Nashua River. Two unlined 
lagoons were constructed along the western side of the Site approximately 60 feet from 
the Nashua River. These lagoons are located predominantly within the l 00-year 
floodplain of the Nashua River. 

Initially, treatment within the two lagoons consisted of combining acid and alkaline waste 
streams and allowing the solids to settle out before the liquid fraction was discharged to 
the river. Periodically, the sludge from the two lagoons was dredged and·disposed of in 
several other disposal areas on the property. During the 1970's, a new treatment facility 
was constructed at the Site and it was reported that sludge located in the vicinity of the 
new treatment facility was transferred to several other areas at the Site. In 1980, 
materials including hide scraps and other miscellaneous refuse that were located near the 
main facility were excavated and moved to the southwest in preparation for the 
construction of the control building. 
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A majority of the lagoons and disposal areas at the Site have been covered with varying 
amounts of fill material and allowed to naturally re\·egetate. The one exception is the 
Area I lagoon, an open lagoon approximately one acre in size, that contains 
approximately 25,000 cubic yards of wet odorous waste material. 

During the l 980's, dried sludge from the tannery was placed in a PVC-lined landfill on 
the adjacent Fimbel Door Company property (Fimbel Landfill). The Fimbel Landfill has 
since been capped with a low permeability cover and closed under New Hampshire State 
Regulations. The Fimbel Landfill was not evaluated as part of this NTCRA. 

\Vhile operating, the tannery used numerous hazardous substances in the preparation and 
tanning of animal hides including chromium, pentachlorophenoL and 4-methylphenol. 
Dioxin has also been found at the Site and is believed to be a by-product associated with 
the use of pentachlorophenol and other chlorinated phenolic compounds in the treatment 
of hides. Based on earlier investigations it appears that the southern undeveloped parcel 
has not been impacted by contamination associated with past operations and waste 
disposal practices at the tannery. 

EPA investigations concluded that during the time that the tannery operated, hazardous 
substances, such as those mentioned above, were discharged directly _into the Nashua 
River and deposited into the lagoons and waste disposal areas at the Site. There are 
approximately 60,000 cubic yards of waste at the Site. A majority of the waste is located 
within the 100-year floodplain of the Nashua River. The waste at the Site has not been 
disposed of in a manner which would prevent human exposure nor the washout of 
materials in the event of a flood. 

The Site was proposed for inclusion on the National Priorities List (NPL) in May of 2000, 
based upon letters of support from both the City of Nashua and the State of New 
Hampshire. In July of 2002, the City of Nashua submitted a letter to Senator Bob Smith 
of New Hampshire requesting that finalization of the Site on the NPL be delayed at this 
time. It is EPA's understanding that the City is exploring alternative means for funding 
the cleanup of the Site. In response to the City's request, the Mohawk Tannery Superfund 
Site was not included in the most recent group of sites to be finalized on the NPL on 
September 5, 2002. 

With regard to actual or potential exposure to nearby human populations, EPA has 
documented elevated levels of hazardous substances including, but not limited to, dioxin, 
4-methylphenol, pentachlorophenol, antimony, and chromium in the six unlined waste 
disposal areas at the Site. At least one of the disposal areas (Area 1) at the abandoned 
tannery remains open and uncovered, with wastes easily accessible to persons trespassing 
on the property. The Site abuts a densely settled neighborhood and there is evidence of 
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children (mainly adolescents) entering the Site and playing in and around Area 1 
potentially exposing themselves to the hazardous substances present there. Additionally. 
the Site has been zoned residential and future development of the property is likely. given 
its close proximity to downtown Nashua. Development of the Site without any further 
remediation would have the potential to expose future residents (both children and adults) 
to hazardous substances buried in many of the disposal areas. 

The findings of the Streamlined Human Health Risk Evaluation strongly indicates that 
there are unacceptable risks to the public, primarily to future residents. if the property is 
developed in accordance with the current residential zoning. 

One of the primary substances of concern in the six waste disposal areas is dioxin. Levels 
of dioxin in the six waste disposal areas typically exceed I ppb. and concentrations at the 
Site have been detected as high as 2.6 ppb. EPA recommends that 1 ppb (TEQs, or 
toxicity equivalent) be used as a starting point for the residential soil cleanup level for 
CERCLA non-time critical removal sites and as a preliminary remediation goal (PRG) for 
remedial sites (Approach for Addressing Dioxin on Soil at CERCLA and RCRA Sites, 
OSWER Directive 9200.4-26, April 13, 1998). 

The EE/CA report identified the following removal action objectives to address the risks 
and hazards at the Site: 

• Prevent, to the extent practicable, the exposure of human and ecological 
receptors to contaminants exceeding PR Gs established for the Site. 

• Prevent, to the extent practicable, the migration of contaminants exceeding 
PRGs from the Site into the groundwater and the Nashua River. 

• Address tannery sludge/waste and associated soil with c~ntaminants 
exceeding PRGs to restore the Site to its intended residential use. 

Over ten different technologies and processes were screened in the EE/CA for their 
ability to meet the above removal action objectives. The three which best satisfied the 
screening criteria were fully developed and evaluated as removal alternatives. The three 
removal alternatives which were evaluated against the required criteria (i.e., effectiveness, 
implementability, and cost) were: 

• Alternative 1 - excavation and off-site disposal in a permitted facility 

• Alternative 2 - excavation and on-site disposal in a landfill 
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• Alternative 3 - excavation and off-site treatment using incineration 

1.1 Proposed Cleanup Plan 

EPA selected Alternative I - excavation and off-site disposal in a permitted 
facility as its recommended cleanup approach for the NTCRA at the Site. The 
proposed cleanup plan includes: 

• Clearing and grubbing of areas at the Site where excavation. staging. and 
transportation will take place. 
Improvements to features at the Site such as construction of staging area 
and grading of roads to facilitate removal action. 

• Dewatering of disposal areas which have surface water or waste buried 
below the groundwater. 

• Excavation of contaminated waste and addition of bulking agents and odor 
control agents, as needed. 

• Sampling of stockpiled waste to ensure that disposal facility crite,ria are 
met. 

• Transportation of waste off-site to a permitted facility. 
• Backfilling and grading of excavated areas with clean fill material. 
• Re-seeding of excavated areas to prevent erosion. 

Alternative 1 best meets the removal action objectives identified for the Site. 

1.2 General Reaction to Proposed Cleanup Plan 

The overall reaction to EPA's recommended NTCRA cleanup proposal, both at 
the public meeting held on August 7, 2002, and the public hearing held on August 
20, 2002, was favorable. The public was very supportive of the efforts of EPA 
and the New Hampshire Department of Environmental Services (NH DES) to 
clean up the Site. Several persons expressed some confusion and concern about 
the City of Nashua's efforts to delay finalization of the Site on the National 
Priority List and the potential impacts such efforts might have on the progress as 
well as the extent of the cleanup. During interviews and public meetings several 
residents expressed their frustration that the City has not been responsive to their 
efforts to deal with the tannery. As a result, the relationship between the 
neighborhood and the City has become strained. This sentiment was evident in 
some of the oral as well as written comments provided by local residents during 
the public comment period. 
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2.0 BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS 

Many of the older residents living in the community abutting the tannery have had, at 
some point during the operation of the tannery, some involvement and interaction with 
representatives of either the City of Nashua or the tannery. This involvement and contact 
may have been through individual conversations, actions of quasi-formal neighborhood 
groups, or through running for local elected office. The level of community involvement 
and interest appears to have peaked between the 1960's and the 1980's when odor 
problems at the tannery were reported to be at their worst. Most of the individuals 
interviewed as part of the preparation of the community relations plan for the Site 
indicated that their involvement with tannery officials as well as City officials were less 
than satisfactory. 

0 

Since the tannery closed in 1984, the level of community involvement has decreased. 
However, many of the residents who lived in the area while the tannery was operating, 
continue to be distrustful of the tannery owner and the City as a result of past problems. 
The major historical concerns as identified by the community at public meetings and 
community interviews had to do with odors and potential health effects associated with 
the operation of the tannery. More recently though, the community has expressed 
concerns about the lack of progress in cleaning up the Site, truck traffic going to and from 
the Site, open access to the Site as a result of "renters" who currently use some of the on
site buildings for storage leaving the front gate open, the owner potentially profiting from 
the cleanup of the Site, and being able to participate in the decision-making process for 
determining an appropriate future use for the Site. 

3.0 COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND 
EPA RESPONSES \ 

The following individuals provided comments in support ofEPA's recommended 
cleanup approach for the Site, although it should be noted that some support was 
conditional. 

Written Comments: 
• New Hampshire Department of Environmental Services (NH DES) (O'Brien) 
• Paula Johnson (Alderman-at-Large) 
• Deborah Chisholm 
• Stephanie Dufoe 
• David Ownen 
• Robert Power 
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Verbal Comments: 
• Jeff Rose (Aide to Senator Smith) 
• David Gleneck (State Representative, Ward 4) 
• John Regan (NH DES) 
• Sandy Belknap 
• Catherine Corkery (Sierra Club) 
• Paula Johnson (Alderman-at-Large) 
• Jim Dufoe 
• Mary Gorman (State Representative, Ward 4) 
• George Crombie (City of Nashua, Public Works Director) 
• Stephanie Dufoe 
• Dora Yuknovitch 
• Mark Plamondon (Alderman, Ward 4) 
• Kathy Belknap 
• Phil O'Brien (NH DES) 

Page 8 of 28 

EPA received one other set of written comments which were provided on behalf of the 
current tannery owner that were critical of the recommended cleanup approach for the 
Site. 

Written Comments: 
• Ridgway Hall (Law firm of Crowell& Moring) & Environ (Environmental 

Science & Engineering Firm retained by Crowell & Moring) 

3.1 Response to Comments 

Comment 1 - Confusion And/Or Concerns Voiced About City Of Nashua's 
Alternative Cleanup Plan ("Plan B") 

A number of individuals who provided both verbal and written comments expressed 
confusion and/or concerns about what came to be known at the August 20, 2002, public 
hearing as the City of Nashua's alternative cleanup plan or "Plan B". Such individuals 
providing comments on the alternative cleanup plan included: David Gleneck (verbal 
comment in transcript at pg.33), Sandy Belknap (verbal comment in transcript at pg. 38), 
Catherine Corkery (verbal comment in transcript at pg. 43), Jim Dufoe (verbal comment 
in transcript at pg. 49), Mary Gorman (verbal comment in transcript at pg.51 ), Stephanie 
Dufoe (verbal comment in transcript at pg. 54, written comment at pg. 1), Kathy Belknap 
(verbal comment in transcript at pg. 60), Robert Power (written comment at pg. 1 ), and 
Philip J. O'Brien (verbal comment at pg. 61 and written comment at pg. 1). 

The City of Nashua's plan, as clarified by George Crombie, Director of Public Works, 



Responsiveness Summary, October 2002 
Mohawk Tannery Site 

Page 9 of 28 

(verbal comment in transcript starting at pg. 51) consists of getting the clean up of the 
waste disposal areas at the Site (i.e., EPA's recommended cleanup approach for the 
NTCRA) completed without listing the tannery on EPA ·s National Priority List (NPL). 
In attempting to clarify the thought process behind this approach. Mr. Crombie identified 
that the City was concerned about the length of time it takes to cleanup a site when it is 
part of the Superfund process and the fact that the listing of a site on the NPL does not 
guarantee funding for the cleanup. In addition, Mr. Crombie stated that EPA has the 
ability to perform certain work such as a NTCRA before a site is listed. 

EPA Response: The Mohawk Tannery Site was proposed for inclusion on the NPL in 
May of 2000 based on letters of support provided by the State of New Hampshire 
(Governor Jeanne Shaheen) and the City of Nashua (Mayor Bernard Streeter). In July of 
2000, the City of Nashua submitted a letter to Senator Bob Smith of New Hampshire 
requesting that finalization of the Site on the NPL be delayed at this time. It is EPA' s 
understanding that the City is exploring alternative means for funding the cleanup of the 
Site in lieu of placing the Site on the NPL. In response to the City's request, the Mohawk 
Tanne

0

ry Superfund Site was not included in the most recent group of sites to be finalized 
on the NPL on September 5, 2002. 

EPA has the authority to perform a NTCRA regardless of whether a site is proposed or 
finalized on the NPL. However, for funding purposes the distinction of whether a site is 
proposed or finalized on the NPL can be significant. Sites which are proposed on the 
NPL are only eligible to request funding for removal activities (i.e., such as the earlier 
Time-Critical Removal Action at the Site, the NTCRA which is proposed for the waste 
disposal areas, and the State-lead Remedial Investigation of other potentially impacted 
areas at the Site). Sites which are proposed but not finalized on the NPL, are not eligible 
to request funding for remedial activities. An example of remedial work which may be 
necessary at the tannery, is the cleanup of the groundwater or the cleanup of the Nashua 
River. Accordingly, EPA can request and compete for funding of the NtCRA as an NPL 
proposed site. However, EPA would be constrained from requesting any additional 
funding for the cleanup of the groundwater and/or Nashua River were this to prove 
necessary, unless the Site were to be finalized on the NPL. 

In summary, the distinction between the City of Nashua's plan and EPA's recommended 
cleanup approach for the Site has to do with whether the Site is finalized on the NPL or 
not. The method for cleaning up the waste disposal areas at the tannery through a 
NTCRA, and the cleanup standards which would apply to the NTCRA are the same. 
EPA is aware that the City of Nashua is attempting to obtain alternative means of funding 
the cleanup of the Site. However, the likelihood of obtaining alternative funding may be 
limited. 
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State Representative David Gleneck (verbal comment in transcript at pg.33) stated that he 
was concerned that the cleanup of the property \Vas being accelerated to aid a developer. 
Mr. Gleneck wanted to know whether there was a plan for the use of the land after it is 
cleaned up and whether there was information concerning such a plan which was not 
being shared with the local community. 

Sandy Belknap (verbal comment in transcript at pg. 40) wanted to know what would 
happen to the Site once it was cleaned up and indicated that the surrounding community's 
preference for the property was that it to be used as some type of park rather than 
residential housing. 

Alderman Paula Johnson (verbal comment in transcript at pg. 46 and written comment at 
pg. 1) stated that she has concerns with the future use of the Site whether it is used for 
housing or recreational space. Ms. Johnson stated that her concerns relate to what 
contamination might remain at the Site even after the cleanup is completed. Ms. Johnson 
wanted to know how the public might be informed about such potential risks and what 
sort of long-term monitoring would be used to protect the public after the Site is cleaned 
up. 

Alderman Mark Plamondon (verbal comment in transcript at pg. 58) stated that his 
personal goal is to tum the property into parkland and annex it to Mine Falls Park. 

EPA Response: EPA has stated previously that the determination of the most appropriate 
future use of the Site after it is cleaned up, is a local decision. Based on the current 
zoning, EPA has used residential standards to guide its proposed cleanup of the Site. 
However, the use of this cleanup standard is not an endorsement of any\one use over 
another. Again, the determination of the future use of the property must be made locally. 

EPA has not been privy to, nor is EPA aware of any discussions between City ofNashua 
Officials and a private developer concerning the future use of the property. The speed 
with which EPA and the NH DES have moved to implement the cleanup of this Site 
reflects an attempt on the part of both agencies to be as responsive as possible to the 
surrounding community and City of Nashua Officials. Both the community and the City 
have clearly expressed a preference for having the cleanup of the Site proceed as quickly 
as possible. 

As part of the implementation of the NTCRA, EPA will take confirmation samples of the 
remaining soil upon the removal of the waste from the disposal areas to ensure that the 
risks identified by EPA as part of the Engineering Evaluation/Cost Analysis have been 
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eliminated. In addition, upon completion of the confirmation sampling, the excavated 
areas would be backfilled with clean fill. In some cases, there may be as much as 15-20 
feet of clean fill placed above the areas which are excavated. The clean fill will provide 
an additional buffer to persons living or recreating at the Site. It is also likely that there 
will be a need for post-excavation monitoring of the groundwater to determine what 
impacts the removal of the wastes have had on the groundwater. The extent and duration 
of such monitoring would be determined based on the results of the ongoing Remedial 
Investigation at the Site. Information obtained during the NTCRA as well as during any 
long-term monitoring would become part of the public record for Site. Such information 
would continue to be made available at the Nashua Public Library, the local repository for 
the Site. 

Comment 3 - Mohawk Tannery Site's Relationship To Brownfield's Revitilization 
Efforts 

State Representative David Gleneck (verbal comment in transcript at pg.33) requested 
clarification as to why the Mohawk Tannery Site is linked to the Brownfield's 
Revitilization efforts which are associated with a number of properties located along 
Broad Street in Nashua, New Hampshire. 

Stephanie Dufoe requested clarification (written comments at pg. 1) on whether 
Brownfield' s funding was going to be used for the cleanup of the tannery. 

EPA Response: The Mohawk Tannery Site was initially mentioned as part of the 
Brownfield's Pilot Assessment fact sheet published by EPA on its Brownfield's Web Site 
in March of 1999. At the time of the fact sheet, a decision had not been reached on 
whether to pursue the cleanup of the Mohawk Tannery Site under EPA' s Superfund 
program. It was not until approximately March of 2000, that EPA was requested by both 
the State of New Hampshire and the City of Nashua to place the tannery 'on the NPL. 
With the proposed listing on the NPL in May of 2000, the Site became eligible to use 
Superfund money for the cleanup. Once eligible for Superfund money, the site was no 
longer eligible to be part of the Brownfield's Pilot Assessment nor could the Site receive 
funding associated with the Brownfield's program. 

Comment 4 - Re2ardin2 The Current Use Of The Mohawk Tannery Site And The 
Owners Ability To Profit From The Cleanup Of The Site 

Sandy Belknap stated (verbal comment in transcript at pg. 40) that the community does 
not want the current property owner to continue to profit from the Site after the cleanup is 
completed. She also expressed concerns regarding the commercial business activities that 
continue to occur at the property and the associated truck traffic. 
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David Owen asked (written comment at pg. 1) whether the current owner of the Site will 
he permitted to continue operations at the site if the EPA cleanup occurs. 

EPA Response: Although the details of EPA· s enforcement efforts against the current 
property owner are outside the scope of this public comment period. EPA intends to 
aggressively pursue the recovery of cleanup costs incurred at the Site from all responsible 
parties. including the property owner. The placement of a lien on the property is one 
example of the cost recovery efforts implemented by both EPA and the State of New 
Hampshire. The proceeds realized by the owner through the sale of the property, would 
have to be used to offset the cleanup costs incurred by EPA and the State of New 
Hampshire as a result of these liens. The costs incurred by EPA and the State are likely 
to be significantly higher than the value of the property after it is cleaned up. As a result. 
it is unlikely that the property owner will profit from the cleanup. 

The appropriateness of current and future commercial use of the Site and associated truck 
traffic is a local zoning and enforcement issue. EPA and the NH DES will continue to 
work with City of Nashua Officials to monitor the Site and ensure that current 
commercial activities do not impact the proposed cleanup of the Site. 

Comment 5 - Disposition Of Wastes From The Mohawk Tannery Site 

David Owen requested clarification (written comment at pg. 1) as to how the waste from 
the Site will be disposed of. Mr. Owen wanted to know how the waste could be disposed 
of in a landfill if it was a hazardous waste. 

Paula Johnson stated (verbal comment in transcript at pg. 45) that she was concerned that 
wastes from the tannery were going to be taken to the City landfill as part of the proposed 
cleanup approach for the Site. 

EPA Response: In April of 2002, the NH DES completed an updated hazardous waste 
determination for the sludge/waste from the Site using data gathered during the EE/CA. 
The data and the NH DES determination support the current assumption that waste from 
the Site would not be considered a RCRA hazardous waste. Accordingly, the approach 
identified for the NTCRA is to excavate the contaminated waste found in the six unlined 
disposal areas at the Site and then transport the material off-site for disposal in a RCRA 
Subtitle D landfill (i.e., a municipal solid waste landfill). During implementation of the 
NTCRA, excavated waste will be segregated into stockpiles while awaiting the sampling 
results required by the disposal facility. The waste will be shipped to a permitted Subtitle 
D landfill assuming the sampling results continue to demonstrate that the waste is non
hazardous. In the event that any waste is determined to be a RCRA hazardous waste, 
EPA will make the appropriate arrangements to have the waste taken to a facility which is 
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EPA and the NH DES did have some initial discussions with City of Nashua Officials 
concerning the possibility of using the City landfill for disposal of some or all of the 
waste from the Site. Due to a number of issues which were raised during these 
preliminary discussions, the use of the City landfill did not appear to be a viable 
alternative. The selection of the final disposal facility will be determined as part of the 
contractor bidding and selection process, and there will be additional opportunities before 
then for the public to provide input on this issue. 

Comment 6 - Cost Of Cleaning Up Superfund Sites 

David Owen requested information (written comment at pg. I) on how much taxpayer 
money is used to clean up superfund sites. 

EPA Response: As of January 2002, EPA has spent over $124 million on sites listed on 
the NPL in New Hampshire. A further breakdown of the dollars spent by EPA on NPL 
Sites throughout New England can be found in EPA New England's 2001 Superfund 
Annual Report, a copy of which can be viewed at EPA's website located at: 
http://www.epa.gov/ne/superfund/resource/report01/index.htm. On a national level, in 2002, 
EPA expects to have spent more than $735 million to conduct site response work and 
support state and tribal programs. Of this amount, $15 5 million was spent for removal 
actions; $272 million was spent for assessment, investigation, remedy selection and 
design, and state, tribal and community involvement; and $308 million was spent for long 
term cleanup work (remedial actions and long-term response actions). 

Comment 7 - Off-Site Transportation Of Waste From The Site 

\ 
Deborah Chisholm stated (written comment at pg. 1) that she was concerned with one of 
the alternative routes being considered by EPA for transportation of waste from the Site 
to its ultimate off-site disposal location. Specifically, Ms. Chisholm was concerned about 
EPA using the railroad tracks to the north and east of the Site, or a path for vehicular 
traffic leading from the Site across Fimbel property toward Broad Street. Ms. Chisholm 
is concerned about the proximity of the above transportation routes to the Creative Years 
Development Center l6cated on Broad Street. 

EPA Response: EPA is at the very early stages of identifying potential routes and modes 
of transportation for taking the waste off-site. However, given the tannery's physical 
location, there are a limited number of options available for transporting the waste off
site. Waste can either be transported from the Site through the densely populated 
residential neighborhood located along Fairmount Street or to the north across the Fimbel 

http:/A/vww.epa.gov/ne/superfund/resource/report01/index.htm
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Door commercial property which is located behind the Creative Years Development 
Center on Broad Street. EPA will continue to work closely with the community to 
determine the safest and most appropriate way to remove the waste from the Moha\vk 
Tannery Site and will not make a decision regarding the final route and mode of 
transportation until after a contractor has been selected to design and perform the actual 
cleanup work. The selected contractor may have additional suggestions regarding 
transportation options. There will be additional opportunities for the public to provide 
input on this issue before a final decision is reached. 

Comment 8 - No Present Health Risk At The Site And Future Use Scenario 

Ridgway Hall states in his comments (written comment at pgs. 3 and 4) that the U.S. 
Department of Health and Human Services performed a public health assessment for the 
Site and issued a report dated August 22, 200 I, which concluded that the Site posed '-'~o 
Apparent Health Hazard". Mr. Hall also states that EPA and the NH DES have reached a 
similar conclusion but have recommended a response action based on anticipated future 
residential use of the property. Mr. Hall further states that it is not realistic for EPA to 
assume that residential housing would be built in the flood plain areas or in any of the 
former sludge disposal areas (Areas 1-7). Instead, Mr. Hall states that any such 
residential units would be built in the upland areas to the east where the groundwater is 
located 70 feet below the surface and where there is no historic site contamination. 
Accordingly, Mr. Hall states that it is highly questionable whether such future use 
requires the excavation of 60,000 cubic yards of soil. 

EPA Response: There are several important things to note in regard to the Public Health 
Assessment completed by the New Hampshire Department of Health and Human 
Services Bureau of Environmental and Occupational Health (NH DHHS) in consultation 
with the Agency for Toxic Substances and Disease Registry (ATSDR) on August 22, 
2001. First, the Public Health Assessment was based upon historical data gathered prior 
to EPA' s completion of the EE/CA and does not reflect the recent data which was made 
available to the public along with the release of the EE/CA in July of 2002. Overall, the 
sampling completed during the EE/CA was more extensive and comprehensive than the 
earlier investigations and there are significant differences between the earlier results and 
the results of the EE/CA. For example, the concentrations of dioxin detected in older 
data from Area I, which was used as the basis for the conclusions drawn in the Public 
Health Assessment for the current use or trespassers scenario, were much lower (by at 
least an order of magnitude) than those found during the EE/CA. The higher 
concentrations identified in the EE/CA might have impacted the final conclusions drawn 
in the Public Health Assessment for the current use exposure pathway. 
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Secondly, the Mohawk Tannery Site Public Health Assessment also included the 
following two public health conclusions: I) that exposure to dioxin buried in the sludges 
could potentially result in adverse health effects for future Site users. if the Site were to 
be redeveloped; and 2) that an event, like a 100-year flood, could cause the release of 
contaminated sludges to the river, thereby increasing opportunities for exposure for 
human receptors downstream of the Site. To address these concerns, the Public Health 
Assessment recommended that residential or other public uses of the Site not occur until 
the contaminated sludges in Areas I and II and other contamination at the Site have been 
remediated. In addition, the Public Health Assessment further recommended that the 
contaminated sludges in Areas I and II should be removed in a timely manner to prevent a 
release of contaminants following a catastrophic event such as a major flood. In 
summary, the recommendations provided in the Mohawk Tannery Site Public Health 
Assessment reach the same overall conclusion as identified by EPA in the EE/CA, that 
potential future risks at the Site support a Non-Time-Critical Removal Action. 

EPA does not agree with the premise that there would be no potential for exposure or 
contact by persons living at the Site with the waste located in the floodplain or in any of 
the former sludge disposal areas because it is unlikely that residential development would 
take place in any of these areas. EPA believes that persons living at or frequenting the 
Site would have the potential to be exposed to unacceptable risks whether or not 
development physically takes place in the waste disposal areas. Although several of the 
waste disposal areas have been covered with fill, the thickness of the fill as well as its 
ability to limit human exposure and migration of contaminants in the future is certainly 
questionable. 

It should be noted that any consideration for leaving the waste at the Site would require 
that all waste located below the water table be removed, treated, or con¥ned either on
site or off-site in accordance with State regulations. Approximately 50 percent of the 
waste placed in Areas 1 and 2, the two largest disposal areas at the Site, is located below 
the water table. Thus, State requirements would not be satisfied by leaving the waste in 
place and covering the material with fill because State regulations do not allow waste 
below the water table to be left in place. 

In effect, the approach and the requirements for leaving any waste in place at the Site 
would be similar to what EPA has identified as Alternative 2 in the EE/CA ( e.g., 
excavation and on-site disposal in a landfill). As explained in greater detail in the EE/CA, 
an on-site landfill, although protective of human health and the environment, was not 
selected for the Site because of the long term operation and maintenance required to 
ensure its protectiveness and because it places greater restrictions on the future use of the 
property. 



Responsiveness Summary, October 2002 
Mohawk Tannery Site 

Comment 9 - The Sludge Is Not A RCRA Hazardous Waste 

Page 16 of 28 

Ridgway Hall states in his comments (written comment at pgs. 4 - 6) that EPA and Tetra 
Tech have correctly determined that the sludge and contaminated soil at the Site are not 
--RCRA hazardous" and therefore can be properly disposed of at a municipal solid \\ astc 
landfill. In Mr. Hairs ensuing discussion, he provides additional details affirming his 
he lief that the waste is not hazardous and explains \vhy it \Vould be legally unsound for 
the EPA and the NH DES to base a finding of "reactivity .. within the regulatory definition 
based upon guidance which EPA has withdrawn and which therefore has no legal or 
regulatory force or effect whatsoever. 

EPA Response: Sampling data and the results of the NH DES waste determination 
support the conclusion that it is appropriate to dispose of the waste from the Site as a non
hazardous waste. However, this conclusion will be confirmed through a waste 
characterization sampling program that will be put into place during implementation of 
the NTCRA. Excavated waste will be segregated into stockpiles and tested for a number 
of different parameters including the Resource Conservation and Recovery Act (RCRA) 
hazardous waste characteristics. 

The withdrawal of the cyanide and sulfide guidelines for determining the RCRA 
hazardous waste characteristic of reactivity, will likely mean that EPA and the NH DES 
will have to base a future determination for reactivity on the regulatory criteria identified 
in 40 CFR Part 261.23. This section of the regulations states that a solid waste exhibits 
the characteristic of reactivity if a waste, when exposed to pH conditions between 2 and 
l 2.5, can generate toxic gases, vapors or fumes in quantities sufficient to present a danger 
to human health or the environment. 

Comment 10 -There Are No Impacts From the Site To Off-Site Re~eptors 

Ridgway Hall states i1_1 his comments (written comment at pg. 6) that the EE/CA report in 
its ecological effects assessment appears to express some concern for benthic organisms, 
river sediment and aquatic receptors which could only be exposed to contamination from 
the Site if there was ongoing migration of surface water or groundwater to the river or 
other off-site receptors. Mr. Hall questions whether there is any evidence of such impact 
from the Site to off-site receptors. 

Environ in its comments (written comment at pg. 2) states that the streamlined ecological 
risk evaluation was a screening-level analysis that identified only the potential for adverse 
ecological effects. Therefore, Environ states that the streamlined ecological risk 
evaluation may indicate that a more detailed ecological assessment is warranted but it 
does not demonstrate that a removal action is warranted. 
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EPA Response: The streamlined ecological risk evaluation completed during the EE/CA 
did not attempt to quantify potential impacts to off-site receptors from factors including: 
the direct discharge of wastewater from the tannery into the Nashua River over its many 
years of operation; the migration of contamination from the waste into the groundwater: 
and the catastrophic release of wastes from the Site into the Nashua River in the event of 
a flood. Such risks will be considered during the Remedial Investigation (RI) which is 
being completed separately from the NTCRA. There is clearly a need for such an 
investigation. given the proximity of the waste disposal areas to the Nashua River and the 
groundwater. and the operational history of the tannery during which hundreds of 
millions of gallons of wastewater, both treated and untreated, were discharged into the 
Nashua River. 

Instead, the streamlined ecological risk evaluation completed during the EE/CA focused 
on the current and future impacts of the waste disposal areas at the Site to on-site 
ecological receptors. This screening-level evaluation used conservative screening values 
to identify all contaminants which might pose an ecological risk. Contaminant 
concentrations were compared against screening values to identify contaminants of 
potential concern (COPCs). COPCs do not necessarily pose a risk to ecological 
receptors, but rather indicate a potential risk that might warrant further investigation. 

The ecological risk evaluation identified potential risks to ecological receptors from 
exposure to wet sludge and surface water in Area 1 and surface soils in Areas 2 through 
7. These exposure pathways exist for ecological receptors that are likely to be currently 
using the Site. Such receptors include: red-tailed hawks, crows, bluejays, white-tailed 
deer, woodchuck, raccoon, beaver, rabbit, and rodent sized mammals. Sightings of 
wildlife within the Area I disposal area, an open lagoon containing up to several feet of 
standing water, include painted turtles, bull frogs, green frogs, mallards, and Canada 
geese. The results of the ecological evaluation indicate that, based upon\the magnitude by 
which several contaminants exceed their respective screening level benchmarks, that 
contaminants at the Site pose a real concern for ecological receptors. The conclusions of 
the streamlined ecological risk evaluation also discusses the need for performing- a more 
in-depth ecological risk assessment for the Site in the future, but suggests that if there is 
insufficient time to perform such an assessment, that the removal of tannery waste is 
justified based on the current ecological screening results. 

Although the scenario of potential impacts to off-site receptors was not addressed as part 
of the streamlined human and ecological risk evaluations, a catastrophic event such.as a 
flood could release tens of thousands of cubic yards of waste into the Nashua Rive{ The 
Nashua River is an important component of the regional wildlife habitat. In addition, 
there is a drinking 'water intake located approximately 14 miles downstream on the 
Merrimack River which serves a population of over 100,000. Accordingly, there could be 
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increased opportunities for human and ecological exposures downstream of the tannery to 
contaminants from the Site in the event of a future release. 

Comment 11 - Potential Impacts on Groundwater Oualih' 

Ridgway Hall notes in his comments (written comment at pg. 6) that the groundwater 
beneath the Site is not used for drinking water and refers to a statement made in the 
EE/CA concerning the sampling of two residential wells located approximately one-half 
mile southeast of the Site as further proof that there isn't any site-related impact to the 
groundwater. The EE/CA identifies that the two residential wells were sampled for 
volatile organic compounds and metals by the NH DES in October 1994 and that there 
was no evidence of contamination related to the Site. 

Environ in its comments (written comment at pgs. 2 - 3) states that the results of the 
EE/CA investigation do not demonstrate that migration of contaminants from the Site to 
the groundwater has adversely affected (or has the potential to affect) drinking water 
supplies or the Nashua River.· Environ refers to the groundwater monitoring data 
obtained by the NH DES (2001 ), which Environ states was not reported in the EE/CA, as 
further proof that the Site is not having an adverse effect on groundwater. 

EPA Response: The streamlined human health risk evaluation contained in the EE/CA 
focused on the risks posed to human health by the Site in its current abandoned condition, 
as well as in the future for residents if the property is developed in accordance with the 
current residential zoning. As discussed in Section 2.4 of the EE/CA, the purpose of the 
streamlined evaluation is to evaluate the exposure scenarios associated with the media of 
concern that could pose the greatest potential risks. As a result, the streamlined risk 
evaluation did not investigate or quantify potential risks associated with, any groundwater 
exposure pathways. The groundwater exposure pathways and associated risks will be 
studied during the RI at the Site which is expected to begin during the Spring ~2003. 

It should be noted that a brief discussion of the NH DES groundwater sampling event 
(May of 2001) is provided in the last paragraph of Section 2.3 (pg. 2-36) of the EE/CA. 
The groundwater sampling results indicate the presence of several contaminants in the 
groundwater, which were also found associated with the tannery waste, at concentrations 
above State of New Hampshire Ambient Groundwater Quality Standards. In summary, 
EPA believes that the risks identified in the EE/CA for future residents are sufficient to 

· support the NTCRA. The potential for past waste disposal practices to have also impacted 
the groundwater supports the need for future investigation of this media as well. 
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Ridgway Hall in his comments (written comment at pg. 7) questions whether a hazard 
ranking score in excess of the cut-off level of 28.5 is warranted for the Site based on the 
current factual status of the Site including the completion of a removal action at the Site 
by EPA in January. 2001. 

EPA Response: This comment addresses matters which are not the subject of the public 
comment period for the EE/CA and EPA's proposed cleanup plan for the Site. 
Comments concerning the listing of the Site on the NPL, which were submitted to EPA 
during the May 2000 public comment period for the proposed listing of the Site, will be 
responded to by EPA Headquarters as part of the Mohawk Tannery NPL Comment 
Response Package. 

Comment 13 - Potential Impact of Flooding Events 

Environ in its comments (written comments at pgs. 3 - 4) states that all of the disposal 
areas with the exception of Area 1 have soil covers that are generally several feet thick, 
are essentially uncontaminated, and are vegetated so that there is no reasonable potential 
for overland migration of waste during normal precipitation events. Environ 
acknowledges that preventing sludge in Area 1 from entering the Nashua River in the 
event of a severe flood is an appropriate objective for remedial actions at the Site. 
However, Environ states that the EE/CA did not evaluate the effectiveness of the existing 
berm for achieving this objective or consider measures short of complete sludge removal 
that might be more appropriate (such as closing the lagoon in place with a soil cover, 
perhaps after removal of the uppermost portion of the sludge). 

EPA Response: As discussed in the EE/CA, a majority of the waste contained in Area 2 
( estimated volume of approximately 30,000 cubic yards) is located within the 100-year 
floodplain of the Nashua River. The Area 1 lagoon is not located within the 100-year 
floodplain due to the elevation of the earthen berm that has been constructed around its 
perimeter. If the berm were ever breached during a 100-year flood event, then the 
contents of the lagoon, approximately 25,000 cubic yards of waste which are located 
below the l 00-year flood elevation, could be released into the river. Neither the soil 
cover over the waste in Area 2 nor the earthen berm surrounding Area 1 were evaluated 
for their effectiveness in meeting a 100-year flood event as part of the EE/CA. However, 
it is clear from the physical condition of both and an earlier documented release from 
Area 1 into the Nashua River in 1987, that they have not been designed and constructed 
to prevent the washout of hazardous substances. 
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It should also be noted that the implication that the long-term risks at the Site would be 
eliminated and that all of the regulatory requirements would be met by removing the 
uppem1ost portion of the waste and covering the remainder with fill is not correct. U ndcr 
NH DES regulations, all waste located below the water table would have to be removed. 
treated. or contained either on-site or off-site in accordance ,vith State regulations. Thus. 
State requirements would not be satisfied by leaving the waste in place and covering it 
with fill. 

Comment 14 - Appropriateness Of Data Used To Evaluate Potential Exposures For 
Current Trespassers and Future Residents 

Environ in its comments (written comments at pgs. 4 - 5) states that the evaluation in the 
EE/CA of potential exposures for current trespassers to surface material which extends to 
depths greater than 2 feet below ground surface (bgs ), and in the future for residents 
exposed to soil and sludge in Areas 1 to 7 from depth to 10 feet bgs, is unrealistic and 
inappropriate. Environ states that if the evaluation of potential exposures of trespassers 
and future residents to surface material were instead based on the surface soil data for 
Area 2 to Area 7, the estimates of site-related cancer and non-cancer risks for these areas 
likely would not exceed a cancer risk of 10-4 or a non-cancer hazard index (HI) of 1, 
respectively. 

EPA Response: All of the waste disposal areas, with the exception of Area 1, have been 
covered to some extent with fill material ranging from 2 to 4 feet in thickness. The 
surface soil and waste samples obtained from Areas 2 to 7 during the EE/CA attempted to 
characterize the chemical characteristics of the surface/fill material over its entire depth. 
A similar approach was taken for obtaining representative samples from Area 1, the open 
lagoon, during the EE/CA. Since there is no fill material over the waste in Area 1, 
composite samples were taken from the surface down to the base of the waste material 
found in this lagoon which was approximately I 0-12 bgs. 

The results used by EPA to determine the potential risks posed to current trespassers from 
surface/fill material in Areas 2 to 7 and waste material in Area l did extend to depths 
greater than two feet. However, EPA believes that due to the relatively homogeneous 
nature of the surface/fill and waste material, that the evaluation of potential trespasser 
exposures was based on appropriate soil and waste characterization data. In addition, 
through this approach, EPA was able to maximize the usefulness of the sampling 
information gathered and thereby address additional data quality needs at no additional 
cost (e.g., such as determining whether surface/fill material was sufficiently clean to be 
used as backfill at the Site). 
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EPA also believes that the evaluation of potential future residential exposure to soil and 
waste in Areas I to 7 at depths of up to IO feet bgs was based on appropriate soil and 
waste characterization data. EPA guidance for conducting risk assessments in New 
England clearly states that subsurface soil exposures are assessed using soil/waste data 
from Oto IO feet bgs. This definition of subsurface soil is based on the general depth of 
frost penetration in New England soil and the typical depth of excavation for home 
construction in the region. Typically, soil is excavated to the depth of frost penetration or 
deeper when constructing a foundation for a house. Mixing of soil occurs due to frost 
heaving and also due to excavation. EPA assumes that the excavated soil is used as grade 
material; hence, exposures to soil composited from 0 to IO feet are assessed under a 
future land use scenario. In several of the waste disposal areas, wastes were encountered 
at depths below 10 feet bgs. As a result, some composite samples of the waste in these 
areas extended to depths greater than 10 feet bgs. EPA believes that due to the relatively 
homogeneous nature of the waste material contained in these areas such an approach was 
appropriate. .J 

EPA as part of the streamlined human health risk evaluation did evaluate the potential 
exposure of a trespasser to soil from Areas 2 to 7 (see Tables 2-25.2a and 2-26.2a 
attached to the responsiveness summary). The results of the evaluation indicat~ that the 
estimates of site-related cancer and non-cancer risks for these areas likely would not 
exceed a cancer risk of 10-4 or a non-cancer hazard index (HI) of 1, respectively. Thus, 
EPA did not identify in the EE/CA that such a potential trespasser exposure to soil from 
Areas 2 to 7 would be outside ofEPA's acceptable cancer and non-cancer risk values. 

For the potential future residential exposure pathway, EPA evaluated soil and waste data 
from Areas 1 to 7. EPA felt that it was appropriate to include the data from all waste 
disposal areas, including the open Area 1 lagoon, as part of the potential lesidential 
exposure pathway. As discussed above, for a residential exposure scenario EPA assumes 
that mixing of soil occurs due to frost heaving and excavation. Accordingly, it is 
appropriate to include the results of the soil column from 0 to 10 feet for exposure 
calculations as was done for Areas 2 to 7. In the case of Area 1, EPA cannot predict or 
determine what the ultimate result of mixing Area 1 waste with fill material might be, if 
fill were to be placed over this area in the future. As a result, EPA has assumed that future 
residents could potentially be exposed to Area I waste (at current concentrations). EPA 
still believes that the assumption is appropriate given the lack of alternative data. The 
results of the future residential exposure calculations, which are included in Tables 2.25.3 
and 2-26.3 attached to the responsiveness summary, demonstrate that the estimates of 
site-related cancer and non-cancer risks for these areas exceeds EPA's acceptable cancer 
and non-cancer risk values (i.e., cancer risk of I 0·4 and a non-cancer HI of 1, 
respectively). Thus, EPA believes that an unacceptable cancer and non-cancer risk could 
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Comment 15 - Backeround Levels of Metals Should Be Accounted For In Risk 
Identified At the Site 

Environ in its comments (written comments at pg. 5) makes several statements about the 
risks from various metals detected in soil at the Site and questions whether the metals 
found are related to waste disposal activities at the Site. Environ suggests that the 
concentrations of some metals (antimony, arsenic, chromium, mercury) may be 
representative of natural background conditions and bases this statement on comparisons 
of soil and waste from the Site to a range of concentrations found in the Eastern United 
States (reference provided by Environ is Dragun and Chiasson, 1991 ). 

EPA Response: EPA compared metal concentrations found in soil and waste at the Site 
with the state-wide background concentration values identified by the NH DES in the 
Risk Characterization and Management Policy (NH RCMP). In the absence of site
specific background metal concentrations, these background values were determined to 
be the most appropriate values to use for the Site as discussed further in Section 2.1.1 and 
2.1.2 of the EE/CA. In terms of the general importance and use of background 
concentrations in the Superfund cleanup process, it is important to note that such · 
concentrations are used by EPA to help with the selection of cleanup goals rather than as 
a comparison value to be used to eliminate contaminants of potential concern (CO PCs) 
from risk calculations. 

The concentrations of arsenic detected in the overlying or surface soils in Areas 2 through 
7 were less than the background value identified in the NH RCMP for this compound. 
Therefore, the arsenic concentrations found in these areas may be repre~entative ~f 
background conditions. However, it should be noted that the risk calculations for arsenic 
in Areas 2 through 7 did not exceed the acceptable values identified by EPA for cancer 
and non-cancer risks. 

Antimony, chromium, and mercury concentrations in one or more of the overlying soil 
samples analyzed from Areas 2 through 7 exceeded their respective NH RCMP 
background values. As such, the risks associated with these compounds may be 
attributable to tannery operations at the Site. However, risk calculations in the overlying 
soils from Areas 2 through 7 for these metals did not exceed the acceptable values 
identified by EPA for cancer and non-cancer risks. 
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Comment 16 - Potential Trespasser Exposure Pathway For Area l Did Not Account 
For Actual Physical Conditions Of Open Lagoon 

Environ in its comments (written comments at pg. 6) states that the potential exposure of 
trespassers to sludge at Area l is apparently based on a scenario that ignores the fact that 
the sludge is submerged under approximately 6 inches of \\atcr. Because the sludge is 
underwater, the degree of a trespasser's contact with sludge \Vould be minimized by the 
tendency for the water to wash sediment off a trespasser who might wade into the lagoon. 
Environ does acknowledge that it is at least theoretically possible that a trespasser could 
be exposed to near-shore, surficial sludge in Area l. However, the risk evaluation does 
not explain why it is assumed that the Area I sludge data from the borings locations that 
had to be accessed from a floating platform represent near-shore conditions. 

EPA Response: The amount of water covering the waste contained in Area 1 is weather 
dependent. During the wetter months of the year (spring and fall) the depth of water as 
well as the extent of sludge covered by the water increases. Conversely, during the dryer 
months (summer), when it is most likely that adolescent trespassers might be entering the 
Site, more of the waste is exposed. Even during the wetter seasons there is a significant 
amount of waste exposed around the periphery of this open lagoon, and during an 
extremely dry year, such as the drought that existed this summer in much of New 
England, less than approximately 50 percent of the waste is covered by water. 

The most likely scenario for the potential exposure of an adolescent trespasser to waste in 
Area 1 is through teenagers playing or walking around the edges of the lagoon in direct 
contact with the waste rather than wading through the water. Given the high organic 
content and finely grained, wet, cohesive nature of the waste, it acts more like a mud 
rather than a sediment. Trespassers who come in contact with the waste ._are likely to be 
exposed to higher sediment ingestion and dermal loading rates, and hence higher risk 
estimates, as a result of the mud-like properties of the waste. 

Earlier investigations of Area 1 focused primarily on the waste located around the 
periphery of the open lagoon since these were the areas most easily accessible. In order 
to better characterize other less accessible portions of the disposal area, EPA's contractor, 
Tetra Tech NUS, Inc., focused its investigation during the EE/CA on the central portions 
of the disposal area. Access to the central portions was obtained using a floating 
platform due to the standing water which was present in that portion of Area 1. Based 
upon the comparison of sampling results and boring logs from the EE/CA to earlier 
investigations of Area 1, it appears that the waste encountered throughout Area 1 has 
similar physical and chemical properties. Thus, the data obtained from the central 
submerged portion of the Area 1 lagoon is representative of the chemical concentrations 
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Comment 17 - The Risk Estimates For Potential Trespasser Exposures To Area 1 
Were Derived Incorrectly 

Environ in its comments (written comments at pg. 6) states that the risk calculations for 
the trespasser exposure scenario for Area 1 are incorrect for a number of reasons 
including: l) exposure point concentrations were incorrectly based on \vhat appears to be 
dry weight concentrations when they should have been calculated on wet weight basis; 2) 
the sludge-to-skin soil adherence factor of 231 mg/cm2 used in the risk evaluation is 
inappropriately high and a value of 21 mg/cm2 should have been used; and 3) the dermal 
absorption factor used in the children-in-mud scenario is overly conservative. 

EPA Response: The exposure point concentrations for the trespasser exposure scenario 
for Area l should have been calculated on a wet weight basis as identified by Environ. 
Tables 2-25. l and 2-26.1 in the EE/CA were recalculated to include the average percent 
solids value in the non-cancer and cancer risk calculations. The revised risk tables are 
attached to the responsiveness summary. 

EPA selected the 9Yh percentile soil adherence factor to combine the high end adherence 
factor (231 mg/cm2

) with a typical activity ("children-in-mud") for the Area 1 disposal 
area, so as to achieve a "high end of a mean" as supported by the EPA Supplemental 
Guidance for Dermal Risk Assessment (200 I). In retrospect this approach may have been 
overly conservative. Therefore, EPA has recalculated the trespasser exposure scenario for 
Area 1 using the 50th percentile soil adherence factor of 21 mg/cm2

. The revised risk 
tables (Tables 2-25.1 and 2-26.1) are attached to the responsiveness summary. 

The dermal absorption factors used in the streamlined human health risk evaluation in the 
EE/CA are those recommended in the EPA Supplemental Guidance for Dermal Risk 
Assessment (2001 ). Based on that guidance, the absolute effect of soil loading on soil-to
skin adherence values and dermal absorption values is not sufficiently understood to 
warrant adjustment of the experimentally determined values. As a result, no changes 
were made to the dermal absorption factors used in the EE/CA risk evaluation. 

Comment 18 - The Risk Estimates For Potential Trespasser Exposures To Areas 2 to 
7 Were Derived Incorrectly 

Environ in its comments (written comment at pg. 8) states that the risk calculation for the 
trespasser exposure scenario for Areas 2 to 7 is incorrect because the soil adherence factor 
of 0.4 mg/cm2 used is inappropriately high. 
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EPA Response: The EPA Supplemental Guidance for Dermal Risk Assessment (200 I) 
states that two options exist for selecting soil-to-skin adherence factors. Either a 50th 

percentile soil-to-skin adherence factor may be used \Vith a high-end activity, or a 95 th 

percentile soil-to-skin adherence factor may be used with a typical activity to achieve a 
'"high-end of a mean''. The 0.4 mg/cm2 soil-to-skin adherence value selected for the 
trespasser contacting soils in Areas 2 through 7 is the 95 th percentile value for children 
playing in dry soil, a central tendency or typical activity. As a result, no changes wen~ 
made to the soil adherence factor used in the EE/CA for the trespasser exposure risk 
calculations for Areas 2 to 7. 

Comment 19 - Approa·ch To Evaluating Ingestion Exposures For Trespasser and 
Residential Scenarios Is Incorrect 

Environ in its comments (written comment at pg. 8) states that the adjustment of oral 
reference dose (RID) values to account for gastrointestinal (GI) absorption in evaluating 
ingestion exposures appears to be incorrect for both the trespasser and residential 
scenarios. 

EPA Response: The appropriate methodology was used by EPA for determining ingestion 
risks associated with the trespasser and residential scenarios. Where available, oral 
absorption factors for specific contaminants in soil should be included in the estimation 
of the dose and that dose should be combined with RID or CSF values that have been 
adjusted to account for gastrointestinal absorption. Unfortunately, there are very few 
chemicals for which oral absorption values from soil are available. Therefore, no 
adjustment to the methodology used by EPA is warranted. It should be noted that an 
error was identified in the spreadsheets used to calculate non-cancer risks (Tables 2-25 .1, 
2-25.2a, 2-25.2b, and 2-25.3). The error, which involved the inadvertent use of the 
"RfDabsorbed" values instead of the "RfDadministered" values to calcuJate the non
cancer ingestion risks, resulted in the over-calculation of non-cancer ingestion risks for 
selected metals. Revised tables correcting this error are attached to the responsiveness 
summary. 

Comment 20 - Computation Of Exposure Point Concentrations Uses An Outdated 
Methodology For Calculating 95% Upper Confidence Limits 

Environ in its comments (written comments at pgs. 8-10) states that the computation of 
exposure point concentrations used a method that follows outdated EPA guidance for 
computing 95% upper confidence limit (UCLs) for lognormally distributed data. As a 
result, the calculated 95% UCLs in the EE/CA are usually higher than the maximum 
detected concentrations, so that maximum concentrations were used as exposure point 
concentrations. This resulted in the EE/CA overstating actual exposure point 
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concentrations. Environ also states that data sets that were determined to not follow 
either a normal or lognormal distribution should not have been assumed to follow a 
lognormal distribution and instead the 95% UCLs for these data sets should have been 
calculated using a nonparametric method such as the bootstrap method . . ,. 

EPA Response: The methodology for determining the 95% UCL in the EE/CA was 
calculated in accordance with EPA Region I Risk Update No. 2 (August, 1994), 
consistent with the current EPA New England practice. The Region I Risk Update 
recommends that the 95% UCL be calculated according to EPA Supplemental Guidance 
to RAGS: Calculating the Concentration Term, OSWER Publ. 9285.7-081, 1992. This 
guidance also recommends that the maximum concentration be used as the exposure 
point concentration if the 95% UCL is greater than the maximum, noting that the true 
mean still may be higher than this maximum value. With regard to the use of 
probabilistic methods such as bootstrapping, such procedures are appropriate only for 
randomly sampled data that is not focused on contamination hot spots. Sampling for the 
EE/CA was not necessarily random; in some areas the sampling was directed.to locations 
more likely to be contacted by humans. Therefore, bootstrapping is not appropriate. 

Comment 21 - Basis For EPA Not Computing 95% Upper Confidence Limits For 
Sample Sets Consisting Of Less Than Ten Samples 

Environ in its comments (written comment at pg.10) questions the basis for EPA using 
the maximum concentrations for data sets consisting of 10 samples or less instead of 
computing the 95% upper confidence limit (UCLs) for the data set. 

EPA Response: EPA did not calculate 95% UCLs for data sets with 10 samples or less 
because EPA guidance (EPA Supplemental Guidance to RAGS: Calculating the 
Concentration Term, OSWER Pub!. 9285.7-081, 1992) states that small\ data sets provide 
poor estimates of the mean concentration. It is standard practice within EPA New 
England to assume that data sets of 10 samples or less are "small" and contain 
insufficient data for estimating the mean concentration. Therefore, EPA used the 
maximum concentration as an estimate of the exposure point concentration for data sets 
with IO samples or less. 

Comment 22 - Soil/Sludge Ingestion Rate For Trespassers Should Have Been 
Applied With a Fraction Ingested Term Of Less Than One 

Environ in its comments (written comment at pg. 10) states that the soil/sludge ingestion 
rate for trespassers should have been applied with a fraction ingested (FI) term of less 
than one, because trespassers were assumed to be at the Site for only 4 hours/day and the 
assumed ingestion rates are based on a full day ( 16 hours) of soil contact. · 
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EPA Response: For this exposure scenario, EPA has assumed that an adolescent 
represents the most likely trespasser to the Site. EPA has also assumed that the 4 
hours/day that the teenager spends at the Site represents their full daily allotment of soil 
intake (i.e., during the remainder of the day the teenager is indoors). EPA believes that it 
is reasonable to assume that an adolescent, given the higher level of play activity they arc 
likely to exhibit, could ingest a similar amount of soil at the Site during those four hours 
of exposure as an adult could ingest in a full day of outdoor exposure. Thus. EPA 
believes that an appropriate fraction ingested term \Vas applied to the trespasser exposure 
scenano. 

Comment 23 - Hazard Index Values that Exceed 1 Should be Re-evaluated And 
Segregated According To The Mechanism Of Toxicity 

Environ in its comment (written comment at pg. I 0) states that Hazard Index (HI) values 
that exceed 1 should be re-evaluated and segregated according to mechanism of toxicity. 

EPA Response: In a streamlined risk evaluation, it is standard practice to segregate non
cancer risks as identified by their respective hazard indices by organ-specific toxicity only 
when hazard indices are slightly above 1 and no hazard indices for individual 
contaminants exceed 1. After the recalculation of the non-cancer risks as discussed 
previously in EPA Comment Responses# 17 and # 19, the revised non-cancer risk results, 
which are attached to the responsiveness summary, were evaluated to see if there was a 
need to segregate hazard indices by organ-specific toxicity. The results are as follows: 

• Trespassers exposed to waste in Area 1 have a HI of I. The principle contaminant 
contributing to the non-cancer risk associated with the waste in Area I is 4-
methylphenol, with a HI value of 1. The primary target organ for 4-methylphenol 
is the Central Nervous System (CNS). Manganese also effects t}:ie CNS, however 
its contribution to the total HI is minor. 

• Trespassers exposed to surface soil/waste in Areas 2 through 7 have a HI of less 
than 1, thus there is no need to segregate hazard indices by organ-specific toxicity. 

• Future residents exposed to surface soil/waste in Areas 2 through 7 have a HI of 
slightly greater than 1. No individual contaminant HI exceeds 1. The primary 
target organ for both arsenic and Aroclor 1242 is the skin. However, when added 
together, the Hi's for these two contaminants do not exceed 1. None of the other 
contaminants when grouped by organ-specific toxicity have an HI which exceeds 
I. 
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• Future residents exposed to all surface soil/waste from Areas 1 through 7 have an 
HI of 10. Antimony and 4-mcthylphcnol have an HI of greater than l, with values 
of 7 and 2, respectively. The primary target organism for antimony is the blood. 
None of the other contaminants affect the blood. The primary target organ for 4-
methylphenol is the CNS. Manganese also effects the CNS, however its 
contribution to the total HI is minor. None of the other organ-specific Hrs 
exceed l. 

Comment 24 - Number Of Significant Digits Expressed In Risk Assessment Results 
Should Reflect Uncertainty Associated With Assumptions 

Environ in its comment (written comment at pg. I 0) states that HI estimates (as well as 
cancer risk estimates) should be expressed with only one significant digit because the 
assumptions on which these estimates are based (e.g., toxicity values) are not sufficiently 
precise to warrant the use of more significant digits. 

EPA Response: EPA typically retains more than one significant digit when addfog up 
risks in the supporting tables so that the reader can reproduce the calculation results and 
so that intermediate risks are not rounded prematurely. EPA has included the results of 
the hazard index and cancer risk estimates expressed with only one significant digit in the 
revised Summary of Receptor Risks and Hazards Table (Table 2-27) which is attached to 
the responsiveness summary. 
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Mr. Neil Handler 
Project Manager 

State of New Hampshire 
DEPARTMENT OF ENVIRONMENTAL SERVICES 

6 Hazen Drive, P.O. Box 95, Concord, NH 03302-0095 

(603) 271-3644 FAX (603) 271-2181 

August 29, 2002 

U.S. Environmental Protection Agency 
One Congress Street, Suite 1100 (HBO) 
Boston, MA 02114-2023 

SUBJECT: Nashua, Mohawk Tannery, Engineering Evaluation/Cost Analysis -
Comments 

Dear Mr. Handler, 

The Department of Environmental Services (Department) commends EPA on their 
presentations and your forthright response to questions at the August 7, 2002 Information 
Meeting and the August 20, 2002 Public Hearing. The two meetings were informative and 
initiated substantive discussions with the public. In response to those discussions the 
Department has several questions. 

1. NPL Listing Status - Effect on Removal Funding Priority. Currently the Mohawk 
Tannery Site is proposed for NPL listing and is under consideration to receive final NPL 
listing. There was considerable discussion at the August 20, 2002 public hearing about 
whether to proceed with NPL listing for the site. Our understanding is that upon 
completion of the Action Memo the project will compete for funding to remove the 
tannery wastewater sludge as a Non Time Removal Action within the Superfund 
program. 

If a decision is made to no longer proceed with NPL listing, what is th~ potential effect 
on the priority to receive the funding tc implement the recommended alternative of the 
Engineering Evaluation/ Cost Analysis (EE/CA)? Specifically, if the NPL listing process 
stops, does that action change the priority to obtain the needed funding? 

2. NPL Listing Status - Effect on Remedial Investigation Funding. The Department is 
proceeding with the Remedial Investigation (Rl). With the available funding the RI is 
focused on the impacts surrounding the main operational areas of the former tannery. At 
this time there is not sufficient funding to investigate potential impacts on the Nashua 
River and there may be a need for additional funding to complete investigations around 
the building areas. The existing cooperative agreement does not provide money to 
perform the Feasibility Study (FS) The FS evaluates potential remedial alternatives to 
address any risks to public health and the environment that are identified in the Rl. If 
NPL listing does not proceed what will be the impact of the ongoing Rl work and what is 
the impact on obtaining additional funding to investigate the Nashua River and complete 
the Feasibility Study? 
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Neil Handler 
Nashua -Mohawk Tannery 
August 29, 2002 
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The Department has enjoyed \\ orking with EPA and City officials on this project and is 
hopeful that funding can be obtained to remove the sludge as recommended in the EE/CA. The 
Department appreciates your hard \\"Ork on the EE/CA. Please do not hesitate to contact John 
Regan or me if you have questions regarding our comments. 

L ·\HWRB\Adm1n\JRegan\mohawkeecommentsreY l .doc 

cc: file 
Michael Jasinski, USEPA 
Eve Vaudo, USEPA 
Angela Bonarigo, USEP A 
Peter Roth, AGO 
George Crombie, Nashua DPW 
Carl Baxter, NHDES via e-mail 
Richard Pease, NHDES via e-mail 
John Splendore, NHDES via e-mail 
Thomas Andrews, NHDES via e-mail 
Warren Keane 

,;;:~~-
Philip J. O' B~ector 
Waste Management Division 



a -
"Chisholm, Deborah" 
<ChlsholmD@ttnus.c 
om> 

08/29/2002 05:38 PM 

Mr. Neil HandJ,~r 
Project Manager 
US EPA 
Suite 1100 ( HBO) 
1 Congress St 
Boston, MA O 2 11 4 

Dear Nei 1, 

To: Neil Handler/R1/USEPA/US@EPA 
cc: 

Subject: Mohawk Tannery Formal Comments 

This letter serves as my formal written comments regarding the proposed 
cleanup plan for the Mohawk Tannery Site waste disposal areas. I concur 
that the EPA's proposed alternative (excavation and transportation of waste 
off-site to a permitted facility for disposal and backfilling with clean 
fill) is the best alternative for this site. 

EPA has strongly suggested to local residents that an alternative to 
Fairmount Street as a route for transporting wastes off-site will be used. 
The two alternatives currently being considered include the railroad tracks 
located north and east of the site, as well as a path leading from the site, 
across the Fimbel property toward Broad Street. I am opposed to either of 
these routes, and I urge EPA to use the existing Fairmount Street as the 
transportation route for all vehicles entering and exiting the site. 

As a parent of children attending Creative Years Development Center on Broad 
Street, I oppose using any northerly route to enter or exit the site because 
a truck or rail route in that direction would pass directly behind Creative 
Years. Increased rail or truck traffic in that area would adversely impact 
the ability to conduct classes, and transportation of hazardous excavated 
materials would present a danger, be it real or perceived, to the 165 
children, their parents, and staff of the facility. 

Additionally, the distance between the railroad tracks as they cross Broad 
Street, and the building which houses Nashua Outdoor Power would preclude 
construction of a road wide enough to safely accommodate trucks, while still 
allowing vehicle traffic in and out of the parking lot of Nashua Outdoor 
Power. This would place an undue hardship on thi~ business. 

In closing, I submit that any alternative northerly route would have more of 
an adverse impact on the local community than the use of the existing 
Fairmount Street. I urge EPA to continue to keep the community involved in 
the cleanup process. 

Regards, 

Deb Chisholm 
15 Shelburne Road 
Nashua, NH 03063 

mailto:ChlsholmD@ttnus.c
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Robert Power 
<powen@nashua.edu 
> 

08/23/2002 01 :57 PM 

Dear Neil, 

To: Neil Handler/R1/USEPA/US@EPA 
cc: "'roopow@earthlink.net"' <roopow@earthlink.net>, Robert Power 

<powerr@nashua.edu> 
Subject: Mohawk Tannery Meeting 

I was in attendance for the first time the other night in Nashua regarding 
the Mohawk Tannery so my knowledge of this situation is just beginning. I 
reside at 14 Orlando Street in Nashua and I am a fairly new resident of 
Nashua(3 years) 

It was an interesting meeting and I learned a lot. The EPA proposed 
alternative seems to make sense in theory and I .endorse it. It just seems 
that the EPA has the most experience in this matter. It was, however, very 
confusing following the comments fr.om the city. Supposedly the city has 
another plan, but the plan was not clearly articulated. Instead, it seemed 
to me the city representatives merely gave reasons why the EPA proposal 
should not include the Superfund. These reasons may be extremely valid, but 
I was confused by the method the city would use to actually clean-up the 
site, which remains the heart of the issue. As a result, when I left the 
meeting at 8:45PM I had an understanding of the EPA alternative(PLAN A}, an 
understanding of city's criticism of this p,lan, but a feeling that there was 
no real PLAN B. Specifically, if the city were to do the job, who would do 
the work? Would the EPA still manage the project? If so where would the 
money come from? In addition, why could the city do the job for 7 million 
while PLAN A would cost 15 -22 million? 

I think the meeting suffered from a lack of a planned agenda.The EPA 
presentation was succinct and clear. Then it was like trying to follow my 
fifteen month old son around. There was a lot of rambling topics to grasp.In 
the future, I would prefer to stick with one topic at a time, such as how 
will the site be cleaned up and when will it be cleaned up? As a resident, I 
want the most comprehens'ive and thorough cleanup possible. That should be 
the goal. Period. Keep the main thing the main thing. 

Sincerely, 

\ 

Rob Power 

http:grasp.In
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Owen David 
<muddyfox007@yaho 
o.com> 

08/22/2002 07:02 AM 

To: Neil Handler/R1/USEPA/US@EPA 
cc: 

Subject: 

I would like to thank the EP,c. for it's recent r,ubl i ,, 
hearing on the Mohawk Tannery Site in Nashua, Nll. 

Please accept my written comments below .. 

Exactly how will the waste from this site be disposed 
of? If it is hazardous waste how can it be disposed of 
i n a l a n d f i 11 ? I s t h i s not J J s t s hi f t i n g t he l, cL'. a r ,J 

to another COrnr.'s'Jnity as landfills by their nat:,.ne leak 
and many have become superfund sites as well? 
Have other alternatives to land-filling the waste been 
looked into and if so what are the other options? 

If the site gets superfund funding will the current 
resident of the site be permitted to continue 
operations on the site? 

Will the EPA please provide a list of superfund sites 
showing exactly how much taxpayer money is used to 
clean-up these sites since the superfund tax has been 
cancelled by the current administration? 

Thank you. 

Owen David 
180 N. Main St D-1 
Boscawen, NH 03303 

Do You Yahoo!? 
HotJobs - Search Thousands of New Jobs 
http://www.hotjobs.com 
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Pij53@aol.com 

08/08/2002 12:40 AM 

To: Neil Handler/R1/USEPA/US@EPA 
cc: 

Subject: (no subject) 

Thank you for coming to Nashua and discussing the Mohawk Tannery Site issues and updating/listening 
to the public. 

I have concerns with the toxicity of the clean up area when done. I hope that either the Fed's of the State 
would consider monitoring the area over a long period of time whether we use this site for· ousing, 
recreational space, etc .. People have the right to know what previously existed in this area. 

I hope that the Fed's fund this project; the people who have been living in this area need to finally get relief 
and closure to this mess. 

Please thank Angela for a well organized presentation. Neil you did a great job giving us the facts with the 
timeline, which the public could understand. 

Paula Johnson 
Alderman-at-Large 
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Dufoe1@aol.com 

08/29/2002 11 :08 PM 

To: Neil Handler/R1/USEPA/US@EPA 
cc: 

Subject: Mohawk Tannery Site 

I am very concerned about The Mohawk Tannery Site being taken off the EPA's 
National Priority List. Our New Hampshire politicians Senator Bob Smith and Mayor of Nashua Bernie 
Streeter have conceived a plan to have the site cleaned up by private contractors quickly and less 
expensively. No one knows better than a neighbor of The Mohawk Tannery how dangerous those plans 
are. A few concerns are: 

1. What if Senator Bob Smith does not get reelected in early November? Will Bob Smith still be able to 
acquire the funds necessary to cleanup the Site. 

2. Quickly and less expensively -- translates to improperly, haphazardly and more dangerously. More 
dangerously to those removing the waste as well as those living in the area. If the private contractors find 
unidentified chemicals or waste, will they just remove it? Will their contractors be wearing the proper 
gear? Will the neighborhood be evacuated or even warned if necessary? 

We would rather have the United States Department of Environmental Services monitor, be in .charge 
of, and cleanup The Tannery's hazardous waste site. We will feel confident that the cleanup is 
proceeding in the safest and proper manner. We are not in a rush to get this site cleaned up. We just 
want to feel safe while it is being done. We want to make sure that the waste is disposed of safely and 
legally. With private contractors in control, the waste could end up anywhere -- 1"11 let you good people 
use your imagination. 

I can just imagine some beautiful weekday or even weekend -- perhaps night -- these private 
contractors working away and we are hearing their heavy equipment, their floodlights, the odor ruining our 
sleep, ruining our playtime, ruining our get-togethers. No control. Everything is out of our control. No o!)e 
will listen. There is no one around to answer the phones. No one cares about us. That's how its always 
been. 

Unfortunately, our City is run by the developers. We're pleading with you please, do not lake us off the 
EPA's National Priority List. After August 20th's Public Hearing, Mayor Streeter and I continued to argue. 
I was trying to tell him about all we've been through and he refused to listen. Whenever I told him a piece 
of history/fact about our previous fights with The City, prior to the EPA's involvement, Mr. Streeter would 
say, "I don't know anything about that; I wasn't here then." What more can I say. 
He didn't even bother to read up on the history between The Mohawk Tannery/Granite .state Leather 
before he wrote to the EPA and asked to be taken off of National Priority List. · 

3. Is Senator Bob Smith using Brownfield's Funds to cleanup The Tanf")ery Site? If so, does that Act 
allow the owner of the offending property any rights? Any rights to ownership? -- Free and clear after the 
work is done? 

I wrote to Senator Bob Smith regarding The Brownfield's Act and Our Superfund Site and he 
responded by putting me on his mailing list. I never received a return email about my concerns, a letter, 
note or phone call. But I'm on his mailing list. 
This is the email: 

Subj: Re: SMITH APPLAUDS SENATE PASSAGE OF BROWNFIELDS REVITALIZATION 
Date: 6120/01 11 :46:05 AM Eastern Daylight Time 
From: Dufoe1 
To: smlth_bob@SMITH.SENATE.GOV 

mailto:Dufoe1@aol.com


The Mohawk Tannery/Granite State Leathers in Nashua is being cleaned up by the EPA right now. Warren Keane owner of this 
Tannery site has not paid taxes to the City in about 15 years. The City says it is afraid to take the property for back taxes because 
of the liability they might incur. The City and the Federal Government says he does not have any money to put towards the 
cleanup. I do know that he owns his own real estate firm, rental property on my street, Hughey Street, Nashua -- along with other 
real estate holdings that I know nothing about. He has rented the Mohawk site ever since the Tannery closed down Iii the present 
time -- while the cleanup is going on - to a landscaping company, a construction company, a limousine service. and home 
contractor -- and that is all that I know about. The City has ordered Warren Keane to evict all tenants. but he blatantly ignores the 
order and the EPA also is waving that demand. Therefore, it looks like the federal government is cleaning the property for free and 
Warren Keane will become a billionaire developing the property. The new fear that your proposal brings -- 1s that Warren Keane will 
use your protection laws to reclaim this property, liability free, under another business name or alliance 

I believe your proposal may make wealthy murderers of the environment and who knows how many people they have made 111 or 
die, billionaires. I would hope your language would strongly take every cent away from these people, relinquish their rights to ever 
own property again and put a claim against any further income that they earn. 

Stephanie A. Dufoe 

Thank you, any of you that have taken the time to read this letter. Our neighborhood is so happy to have 
The U.S. Environmental Services involved and working towards the ever so important cleanup of this 
superfund site. Please again, if you have any control, do not allow The City of Nashua to convince you 
that private contractors can and will do right by the residents abutting The Mohawk/Granite Leather site. 

Kindest Regards, 
Stephanie Dufoe 

P.S. My husband and I walked the path that begins at the west end of Hughey Street to the Nashua River v 

a few days ago. This path took us to a swimming hole directly aside of the Mohawk Site. If you follow this 
path you will see the evidence that people/children do currently swim in the river -- downriver -- right aside • 
of The Superfund Site. 
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Mr. Neil Handler 
Project Manager 

1001 Pennsylvania Avenue, NW. Washington, DC 20004-2595 • p202 624-2500 • f202 628-5116 

August 29, 2002 

U.S. Environmental Protection Agency -
Region 1 

1 Congress Street, Suite 1100 (HBO) 
Boston, MA 02114-2023 

Re: Mohawk Tannery Site 
Nashua, New Hampshire 

Dear Mr. Handler: 

These comments are submitted on behalf of the Chester Realty Trust, 
owner of the Mohawk Tannery site in Nashua, New Hampshire, in response to 
EPA's proposed Non-Time-Critical Removal Action ("NTCRA"') and the Engineer
ing Evaluation/Cost Analysis ("EE/CA") report prepared by Tetra Tech NUS, Inc. 
for EPA Region 1 in support of the proposed NTCRA. As you know from prior sub
missions by the Chester Realty Trust ("CRT''), the Trust has very limited assets 
and, indeed, its only substantial asset is the Mohawk Tannery site property itself, 
consisting of approximately 30 acres located along the banks of the Nashua River. 
Although CRT lacks the means to contribute financially to a proposed NTCRA, 
CRT and its Trustee, Warren W. Kean, have from the outset adopted a policy of 
full cooperation with EPA and the New Hampshire Department of Environmental 
Services with respect to the site, and will continue to do so. This includes among 
other things providing site security and also providing ready access to 'the site for 
EPA and the state and their contractors. In addition, in July 2001, at the request 
of the state, the owner arranged for the removal of some oily waste materials from 
the site at a cost of approximately $5,000. 

With respect to the proposed NTCRA, CRT's position is that whatever 
response action EPA decides to take at the site should be based upon sound science, 
reliable facts, and a demonstrated need. Based primarily on the EE/CA report, 
EPA is proposing that "approximately 60,000 cubic yards of contaminated waste", 
consisting of soil and sludge, be excavated from the site and disposed of at an 
off-site landfill at an estimated cost of between $15 million and $22 million. 
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The proposal is more fully described in the Mohawh Tannery Site Fact Sheet issued 
by EPA and the New Hampshire Department of Environmental Services ''NHDES") 
in July, 2002. It was also described in the presentation which you made on behalf 
of EPA at the public hearing in Nashua on August 7. 2002, as \\'Pll as in the 
EE/CA report itself. 

The EE/CA report describes the results of field m\·estigatio11:-:; at the 
:-:;ite. consisting primaril~· of the sampling of surface water in Area l. sml and siudge 
in Areas 1 through,. and consideration of historical site monitoring data gathered 
at various locations on the site during previous studies. Using these data, Tetra 
Tech conducted an exposure assessment and a ··Streamlined Human Health and 
Ecological Risk Evaluation ... Because the data evaluation is at the heart of the 
proposed removal action, this is the part of the EE/CA which in our view requires 
the closest scrutiny to be sure that the methods, procedures and assumptions are 
sound, and that the conclusions and recommendations based thereon are well 
grounded and reasonable. 

Because the performance of exposure assessments and human health 
and ecological risk evaluations require special expertise and training, CRT retained 
the environmental science and engineering firm of Environ International Corpora
tion to conduct a focused review of the EE/CA report. Environ is an international 
firm which is widely respected and possesses extensive experience and expertise 
in precisely the disciplines which are at issue in this matter, including exposure 
assessment, risk evaluation, the selection of response measures, and associate 
costs. These are the areas of the EE/CA report and the proposed NTCRA on 
which Environ has focused its analysis. The result of this analysis is set forth in 
the attached report by Environ entitled Comments On Risk Evaluations In EPA's 
Engineering Evaluation I Cost Analysis (EE I CA) For The Mohawk Tannery Site, 
Nashua, New Hampshire. The lead authors of the report are Stephen Song, Ph.D., 
and Stephen T. Washburn, both Principals in Environ's Princeton, New Jersey, 
office. Their curriculum vitae are attached as an Appendix to this report. 

The Environ Analysis of Tetra Tech 's Rish 
Evaluations and EE/CA Conclusions 

As more fully set forth in the enclosed report, the Environ analysis 
of the EE/CA demonstrates that Tetra Tech's human health risk evaluation for 
trespassers and future residents utilized approaches and assumptions which 
are technically flawed, inconsistent with current EPA guidance and significantly 
overestimated potential exposures and risks. Revising the risk evaluation con
sistent with accepted risk assessment principles and current EPA guidance and risk 
thresholds for response actions under CERCLA would demonstrate that potential 
risks associated with reasonable maximum exposures under current and expected 
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Mr. Neil Handler 
August 29, 2002 
Page 3 

future activities at the site do not support the proposed removal action. At most, 
removal of the liquid contents and several feet of sludge from Area 1, followed by 
appropriate cover, might be warranted. Similarly, the streamlined ecological risk 
evaluation provides no basis for a removal action. 

In addition, the results of the EE/CA do not demonstrate that migra
tion of contaminants from the site to groundwater has adversel:v affected, or has 
the potential to affect, either drinking water supplies or the Nashua River. This 1s 
consistent with historical monitoring data gathered by NHDES in October. 1994. 
and again in February, 2001, (the former were reported by Tetra Tech and are 
discussed below; the latter were not, and are discussed in the Environ report). 

The Environ report demonstrates that in its EE/CA Tetra Tech 
significantly overstated the potential human and ecological risks posed by current 
and anticipated future conditions, and exposures, at the site. As a result, the 
EE/CA does not demonstrate that the risks posed by the site warrant a removal 
action under 40 C.F.R. §300.415, and certainly not the need for the large-scale 
excavation proposed by EPA. In fact, the traffic risk created by EPA's p'roposal to 
transport the excavated material along local. roads may well off-set any theoretical 
risk reduction offered by the proposed removal. 

., 

We urge EPA to revise its risk evaluations, including exposure assump~ 
tions, consistent with the Environ report. Properly conducted human health risk 
and ecological risk evaluations, based on current EPA guidance and risk assessment 
principles and practices generally accepted in the profession, will vastly reduce the 
scope of any removal action which might be necessary. This in turn will result in a 
substantial reduction in cost. 

No Present Health Risk at the Site 

While our most important points are set forth in the Envi,~on report, 
CRT wishes to provide several additional comments. First, the U.S. Department 
of Health and Human Services performed a public health assessment for this site 
and issued its report dated August 22, 2001 (AR32897). 1 In that report the U.S. 
Department of Health and Human Services concluded that the site posed "No 
Apparent Public Health Hazard" (pp.2 and 41). EPA and NHDES have reached 
a similar conclusion (e.g., AR32978, letter from Philip Trowbridge, N.H. Dept. of 

"AR_" references are documents which are in the Supplemental Engineering 
Evaluation/Cost Analysis administrative record file compiled as of July 30, 
2002, and placed by EPA in the Nashua, New Hampshire, public library, 
as well as in its own document center in Boston. 
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Health and Human Services to Neil Handler, March 13, 2001), but have recom
mended response action based on anticipated future use of the property, including 
possible residential use by people. including children. over the long term. 

Future Use Scenarw 

Any response action must be predicated on realistic exposure assess
ments and scientifically sound risk evaluations. Realistically. an~' future residential 
housing will not be built in the flood plain areas or in an_v of the former sludge 
disposal areas (Areas 1- 7). Instead, any such residential um ts will be built on the 
upland areas to the east, where Tetra Tech's own data shows that groundwater is 
70 feet below the surface (EE/CA Report p.1-2), and where there is no historic site 
contamination. While EPA may determine that some contaminated soil should be 
removed and disposed of off-site, any future use of the property would include cover 
and revegetation with respect to the Areas 1 through 7, rendering them safe for 
those who may in the future walk about and generally enjoy the land. For the 
reasons set forth in the Environ report, it is highly questionable whether such 
future use requires the excavation and removal of anything close to 60,000 cubic 
_va rds of soil. 

The Sludge Is Not RCRA Hazardous 

Next, EPA and Tetra Tech have correctly determined that the 
sludge and contaminated soil at the site are not ';RCRA hazardous" and therefore 
can be properly disposed of at a municipal solid waste landfill. The Tetra Tech 
report raises the possibility that a portion of the waste in Area 1 could be considered 
hazardous because of the presence of sulfide, but appears to correctly reject that 
conclusion. However, because the Tetra Tech report appears to leave open the 
possibility that that conclusion might be reconsidered. we address it as follows. 
The EE/CA report at p.4-2 states as follows: 

As noted in Section 3. 7 .3, based on site data and an April 
2002 hazardous waste determination for site sludge/waste 
completed by NHDES, it does not appear likely that 
the sludge/waste will be classified as RCRA hazardous. 
However, based on the reactive sulfide concentrations 
found in Area 1 during the EE/CA investigation, it is 
possible that sludge/waste may be encountered in Area 1 
during implementation of the NTCRA that could cause 
the material to be considered hazardous. 
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The issue specifically involves whether one or two samples of waste taken in Area 1 
would cause the waste to be regarded c1 s hazardous by virtue of reactivity. As the 
EE/CA noted, a classification of the waste as RCRA hazardous "could have con
siderable impacts on the implementah lity and cost of the removal action." (Id.) 

This issue was addressei1 in an exchange of letters between EPA and 
NHDES earlier this year, specifically . letter from Neil Handler tu John ~plendore, 
NHDES, dated March 20, 2002 (AR3~161), enclosing sampling data, and :1 reply 
from David Bowen, hydrogeologist in the Hazardous Waste Remediation tlureau 
of NHDES to l'vii:. Handler dated Apr: 10, 2002 (AR32960). EPA's Marcl '0 lPtter 
noted that with respect to reactivity, : here was a "regulatory guid. tlCe tli .::shdd 
of 500 mg/kg for sulfide reactivity" ar. ,1 said that the only sample on the Jnng list 
of data provided which exceeded this .vas one sample in the Area 1 lagoo, \vhere 
sulfide reactivity concentrations wen· Jetected at around 694 mg/kg." The regu
latory guidance in question was date.· .fuly 1985 and was withdrawn by rnA ,,n 
April 21, 1998, as noted in the EPA letter. Thus, the EPA letter st~tes: 

Given the current uncertainty of how the regulatory 
guidance threshold for 6illfide.reactivity should be apnlied 
and/or interpreted as dis('ussed in the EPA memorandum 
dated April 21, 1998 {W!:hdrawal of Cyanide and Sulfide 
Reactivity Guidance), it ,: ppears unlikely that at theic ~ 

concentrations Area 1 wuuld exhibit the RCRA char
acteristic for sulfide rear.tivity. We would welcome 
your agencies thoughts on this matter. 

The NHDES reply first addresses dioxin issues and states tl,;:1t the 
low-level presence of dioxin in the so1. !sludge "is not classified as :' hazardous 
waste ... and may be disposed of at P n approved solid waste landiill." Turning 
to the sulfide issue, NHDES notes that the average sulfide concentrat\ons in the 
sampling are "89.1 ppm, well below the 500 ppm level", and concludes:· . 

The Department concludes that the excavated soil/sludge 
when managed as proposed by EPA is not regulated asa 
reactive hazardous waste (0003). As such, the Depa rt
ment would allow the disposal of the consolidated 
soil/sludge at an approved solid waste landfill. 

Furthermore, it would be legally unsound for EPA or NHDES to base a finding of 
"reactivity' within the regulatory definition based upon guidance which EPA has 
withdrawn and which therefore has no. legal or regulatory force or effect whatso
ever. The regulatory (and therefore the legal) definition of reactivity is set forth 
at 40 C.F.R. §261.23 (2001). This contains no sulfide test or other reference to 
sulfide. Accordingly, the conclusions reached in the correspondence cited above 
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are sound not only on the merits as set forth in the NHDES letter, but because 
a determination of RCRA hazardousness cannot lawfully be made based on a 
guidance document which EPA revoked in 1998.~ 

There Are No Impacts Fro111 The Site On 01[-Sitc RcceutoL~ 

The EE/CA report in its ecological effects assessnwnt appP,ns to 

express some concern for benthic organisms. nver sediment and aquatic receptors 
(e.g., p.2-75), which could only be exposed to contamination frorn the site if there 
were ongoing migration of surface water or groundwater to the river or other 
off-site receptors. The groundwater flow at the site is generally to the west or 
southwest (Id., p.2-34). However, no evidence is presented that any such exposure 
exists. Given the fact that the site was operated as a tannery for 60 years prior to 
1984, if there were migration of contaminants to the river or off-site groundwater, 
there would be evidence of that in the Nashua River, which there is not. Also 
of importance, the EE/CA notes that groundwater beneath the site is not used 
as drinking water. The report notes that two residential wells approximately 
30 feet deep are reported to be located one-half mile southwest of the site, that 
these were sampled by NHDES for VOCs and metals in October, 1994, and that 
no evidence of contamination related to the site was found (EE/CA report at p.2-34). 
Thus, the site does not appear to be impacting any off-site receptors.:1 

See also letter from John Splendore to Neil Handler of February 27. 2001, 
stating that the sludge is "not classified as hazardous according to the 
TCLP" (AR32959). 

The preceding statement is inconsistent with a subsequent statement in 
Section 3.2, in which Tetra Tech is formulating removal action objectives. 
Tetra Tech states there that sludge in Areas 1 and 2 extends as much as 6 
and 9 feet, respectively, below the water table. Tetra Tech adds "the 
presence of contaminated sludge below the water table and the usage of 
the groundwater as a drinking water supply for populations nearby the site 
provides the potential for contamination of an important drinking water 
supply." (p.3-2). Tetra Tech adds that in the past sludge and waste from 
the site was discharged to the river, and that these contaminations will 
be addressed as part of the "ensuing site-wide remedial investigation." 
However, as Tetra Tech notes earlier. the groundwater is not used as a 
drinking water supply. Nor is there any present evidence of adverse 
impacts resulting from discharges long ago to the Nashua River. There
fore, not only are these statements irrelevant to the contemplated removal 
action, but it is hard to see a need for remedial investigation either. 
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The Site Does Not Qualify For The NPL 

Finally, EPA has maintained that a Superfund hazard ranking scoring 
in excess of the cut-off level of 28.5 is warranted for this site. However, EPA has 
declined to base that scoring on the current factual status of the site, including 
the fact that in a removal action carried out by EPA between September, 2000, 
and January, 2001, principal drivers of EPA's HRS score were removed from 
the site. Specifically, during that removal action, EPA removed 42 drums of 
waste material, a large above-ground storage tank and its contents, and a large 
clarifier tank and its contents, as well as approximately 110 empty drums and 
360 laboratory-type containers and some asbestos containing material from the old 
tannery building (See EE/CA Report at 1-5). As we have previously pointed out, 
if a proper HRS scoring were done on this site using the current state of facts at the 
site, the HRS score would be substantially below the cut-off point of 28.5.4 This is 
consistent with the fact that a properly conducted exposure analysis, and a properly 
conducted risk evaluation, do not support the need for a removal action of the 
magnitude and cost proposed by EPA. 

We appreciate the opportunity to provide the foregoing comments, 
and in particular the expert analysis by Environ in the enclosed report. We urge 
EPA to give these matters careful consideration. 

ly submitted, 

~'/"-"-~ 
Ridgway M. Hall, Jr. 
Counsel to \ 

Enclosure CHESTER REALTY TRUST 
cc: John M. Regan, NHDES 

Eve Vaudo, EPA 

1935092 

See Comments submitted on behalf of Warren W. Kean in response to EPA's 
proposed addition of the Mohawk Tannery Site to the National Priorities 
List dated July 10, 2000, and Supplemental Comments dated July 19, 2000, 
including report of Vertex Engineering Services, Inc. In light of the removal_ 
action which took place after the submission of these comments, the HRS 
score should be far lower. 
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Comments on Risk Evaluations in 

EPA 's Engineering Evaluation/Cost Analysis (EE/CA) for the 

Mohawk Tannery Site in Nashua, New Hampshire 

At the request of Crowell & Moring, ENVIRON International Corporation (ENVIRON) has 

reviewed the United States Environmental Protection Agency's (EPA) Engineering 

Evaluation/Cost Analysis (EE/CA) for the Mohawk Tannery Site in Nashua, New Hampshire 

dated July 2002. The EE/CA was prepared for EPA by Tetra Tech NUS, Inc. The EE/CA 

included "streamlined" human health and ecological risk evaluations in support of a proposed 

removal action at the Site. ENVIRON's comments on these risk evaluations are presented in 

four sections: 

• Section I, which summarizes the overall findings of ENYIRON's review. 

• Section II, which provides detailed comments on the technical approaches and 

assumptions used by EPA to evaluate the trespasser and future residential scenarios. 

• Section III, which illustrates how some of the results of the trespasser and future 

residential scenarios would be affected by making the changes described in Section 

IL 

• Section IV, which provides our overall conclusions. 

References are presented in Section V. The curriculum vitae of the two principal authors of 

these comments, Dr. Stephen Song and Mr. Stephen Washburn, are included as an attachment. 

I. Summary of Overall Findings 

The EE/CA investigation and streamlined risk evaluations have not demonstrated that site 

conditions warrant removal action under 40 CFR 300.415, and do not support the large-scale 

excavation proposed by EPA. This overall conclusion is based on the following findings: 

08/29/02 1 ENVIRON 



Potential Exposures of Trespassers, Future Residents, and Ecological Species 

• The results of the streamlined human health risk evaluation for trespassers and future 

residents are based on approaches and assumptions that are technically flawed, 

inconsistent with current EPA guidance, and significantly overestimate potential 

exposures and risks. Certain key aspects of the streamlined human health risk evaluation 

should be revised to use appropriate assumptions and methodology that are consistent 

with accepted risk assessment principles and current EPA guidance. Such ~ revision of 

the risk evaluation would almost certainly show that potential risks associated with 

reasonable maximum exposures under current and expected future land use at the Site do 

not warrant a removal action based on EPA's risk thresholds for action under CERCLA. 

• The streamlined ecological risk evaluation was a screening-level analysis that identified 

only the potential for adverse ecological effects. According to current USEPA (1997a) 

guidance, the results of such a screening-level ecological analysis can be used to 

conclude only that one of the following courses of action is appropriate: 

1) There is adequate information to conclude that ecological risks are negligible and 

therefore there is no need for remediation on the basis of ecological risk; 

2) Available information is not adequate to make a decision on the basis of the . 
screening-level analysis, and the ecological risk assessment process should continue; 

or 

3) Available information indicates a potential for adverse ecological effects, and a more 

thorough assessment is warranted. 

Therefore, the streamlined ecological risk evaluation may indicate that a more detailed 

ecological assessment is warranted, but it does not demonstrate that a rehioval action is 

warranted. 

Potential Impacts on Groundwater Quality 

• The results of the EE/CA investigation do not demonstrate that migration of contaminants 

from the Site to ground water has adversely affected (or has the potential to affect) 

drinking supplies or the Nashua River. Specifically: 

08/29/02 

I) As noted in the EE/CA, groundwater underlying the Site does not migrate toward any 

public or private drinking water wells; 
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2) Data from soil underlying the sludge disposal areas suggest that sludge constituents 

have not migrated into the underlying soil at significant concentrations, which is why 

the EE/CA report does not propose removal action for this underlying soil; and 

3) Available groundwater data from the Site, collected by the New Hampshire 

Department of Environmental Services (NHDES 2001 }, do not demonstrate that 

sludge constituents are migrating toward the Nashua River in significant 

concentrations, as discussed below. 

• Groundwater monitoring data obtained by NHDES (2001) indicate that the Site is not 

having an adverse effect on groundwater quality. (The EE/CA report fails to report these 

data.) The NHDES report includes groundwater monitoring data from two downgradient 

wells located between the Nashua River and Areas 1 and 2, where sludge appears to 

extend into the groundwater table. Data from these two monitoring wells (wells GZ-6 

and GZ-9) indicate only low levels of volatile and semi-volatile organic compounds in 

the groundwater. In fact, none of the organics that are identified in the sludge as 

chemicals of potential concern (COPCs) warranting removal action were even detected in 

the groundwater samples from wells GZ-6 and GZ-9. Metals detected in these wells 

were at concentrations below drinking water standards, except for arsenic. Arsenic 

concentrations in wells GZ-6 and GZ-9, while above drinking water standards, appear to 

be unrelated to the sludge at Areas 1 and 2, since sludge characterization data for these 

areas (Tables 2-1 and 2-4) show that arsenic is present in the sludge only at 

concentrations that are within the range of natural background levels. Consistent with 

these data, arsenic was not detected in the TCLP analysis of the sludge samples from 

either Area 1 or Area 2 (Tables 2-2 and 2-5). 

Potential Impact of Flooding Events 

• Except for Area 1 (the open lagoon), all other areas have soil covers that are generally 

several feet thick, are essentially uncontaminated, and are vegetated so that there i.s no 

reasonable potential for overland migration of sludge or sludge constituents during 

normal precipitation events. Even under most flooding events, significant runoff into the 

Nashua River would not be anticipated because almost the entire Site, with the exception 

of Area 2, is outside the 100-year floodplain. 

• Preventing sludge in Area 1 from entering the Nashua River in the event of a severe flood 

is an appropriate objective for remedial actions at the Site. However, the EE/CA did not 

evaluate the effectiveness of the existing berm for achieving this objective or consider 
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measures short of complete sludge removal that might be more appropriate (such as 

closing the lagoon in place with a soil cover, perhaps after removal of the uppermost 

portion of the sludge). Reducing the amount of sludge that would need to be removed to 

achieve this objective would also reduce the amount of material that would need to be 

transported along local roads, and the potential for odors. 

II. Detailed Comments on the Trespasser and Future Residential Scenarios 

1. The evaluation of potential exposures of current trespassers to surface materials was based 

on inappropriate soil and sludge characterization data. The evaluation used data from 

composite samples that extended to depths where the potential trespasser exposures would 

not be reasonably expected (i.e., deeper than 2 ft below ground surface [bgs ], including 

many samples deeper than 10 ft bgs), as discussed in Section 2.4.2.1. Instead, the 

evaluation should have been based on only the characterization data for the overlying soil 

in each Area (except Area 1 which has no overlying soil), because these data best represent 

the concentrations to which these receptors would be exposed. 

2. The evaluation of potential future residential exposure to soil and sludge at Areas 1 to 7 

from depth to 10 ft bgs is unrealistic and used inappropriate exposure point concentrations. 

First, the assumption that soil from as deep as 10 ft bgs would be brought to the surface and 

left for residential cont~ct is unrealistic, particularly around Area 1 and Area 2 where the 

depth to groundwater is relatively shallow ( e.g., potentially less than 10 ft bgs at some 

locations) so that excavation of subsurface soil for construction of residences with 

basements is unlikely. Second, even if the assumed scenario were to occur, the 

concentration data used for this evaluation include many samples that extend beyond 10 ft 

bgs. Third, the construction of residences in the 100-yr floodplain, if this is even realistic, 

would require about 1 to 2 ft of soil to be added to raise the ground surface above the 

floodplain, which would essentially eliminate exposure of residents to any surface 

contamination. Even the EE/CA report acknowledges that soil would have to be placed on 

top of the sludge in at least Area 1 (see Section 2.4.3.3). However, the exposure point 

concentrations in Table 2-23.3 do not account for mixing of the sludge with this overlying 

soil in the unlikely event that sludge were to be excavated from under the soil and left on 

the ground. Accounting for such mixing would lower the concentrations to which residents 

may be exposed, resulting in correspondingly lower estimates of risk. 
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3. If the evaluation of potential exposures of trespasser and future residents to surface 

materials were instead based on the surface soil data for Area 2 to Area 7, the estimates of 

site-related cancer and noncancer risks for these Areas likely would not exceed a cancer 

risk of 10-4 or a non-cancer hazard index (HI) of 1, respectively. This can be seen from the 

comparison of the characterization data for the overlying soil with the screening criteria for 

identifying COPCs in the EE/CA report, as shown in Table 2-10 and Table 2-16. The 

comparisons in these tables show that no volatile organic compounds (VOCs), semi

volatile organic compounds (SVOCs), or pesticides/PCBs were detected in surface soils at 

concentrations exceeding screening criteria. Although the tables indicate that a few 

chemicals were detected at concentrations that exceed one or more screening criteria, a 

closer evaluation demonstrates that these concentrations do not represent significant 

contamination. Specifically: 

a. The dioxin concentrations, expressed in toxic equivalents (TEQs), are all much lower 

than the 1,000 nanogram per kilogram (ng/kg) cleanup level proposed by EPA for the 

Site. 

b. The antimony concentrations are within the range of background concentrations in the 

eastern U.S.(< 1 milligram per kilogram [mg/kg] to 8.8 mg/kg, Dragun and Chiasson 

1991), except at Area 4 where the site-related antimony concentration corresponds to a 

hazard quotient (HQ) of only approximately 0.4. 

c. Although certain arsenic concentrations are higher than the screening criteria based on 

the Region 9 preliminary remediation goals (PRGs), these concentrations are all within 

the range of natural background levels. 

d. Although some of the chromium (Cr+3
) concentrations are higher than the NHDES non

risk-based ceiling of 1,000 mg/kg screening criterion, they are all lower than the 

NHDES S-1 risk-based criterion of 44,300 mg/kg and the Region 9 PRG of 12,000 

mg/kg. 

e. The manganese concentration detected at Area 4 is higher than the screening criterion, 

but corresponds to a HQ of only 0.1. 

f. Although mercury was detected at levels exceeding typical background levels at some 

locations, all of the mercury concentrations are lower than the risk-based screening 

criteria. 
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4. The evaluation for potential exposure of trespassers to sludge at Area 1 is apparently based 

on a scenario that ignores the fact that the sludge is submerged under approximately 6 

inches of water (as shown in the boring logs in Appendix D). Because the sludge is 

underwater, the degree of trespassers contact with sludge would be minimized by the 

tendency for the water to wash sediment of( a trespasser who might wade into the lagoon. 

Making the scenario consistent with actual conditions at the lagoon would lead to lower 

sediment ingestion rates and dermal loading rates, and hence, lower risk estimates. 

5. It is at least theoretically possible that a trespasser could be exposed to near-shore, surficial 

sludge in Area I. However, the risk evaluation does not explain why it is assumed that the 

Area 1 sludge data from the boring locations that had to be accessed from a floating 

platform represent near-shore conditions. It also does not explain why data from the full

depth sludge cores (which extend to depths of 10 to 12 ft bgs) would be representative of 

the surficial sludge. 

6. Even if one were to accept the trespasser exposure scenario for Area 1 as described in the 

EE/CA report, the risk estimates for such potential exposures were derived incorrectly and 

in a manner that is inconsistent with current guidance, such as EPA's Risk Assessment 

Guidance for Superfund (RAGS, 2001), as discussed below: 

a. The exposure point concentrations were incorrectly based .on what appear to be dry 

weight concentrations. Instead, the concentrations should have been calculated on a 

wet weight basis because the soil adherence factors are based on wet weight (EPA 

2001). This apparent oversight is significant for the sludge at Area 1, which has an 

average of only 26% solids according to the EE/CA report. This means the risk 

estimates presented in Table 2-25.1 are approximately 4-fold too high; for this reason 

alone. 

b. The sludge-to-skin adherence factor of 231 mg/cm2 used in the risk evaluation is 

inappropriately high and the use of this value is inconsistent with the recommendations 

provided in the EPA (2001) guidance that is cited as the source for this value. 

According to EPA (2001 ), the 95th percentile value of 231 mg/cm2 for the "children-in

mud" scenario, which was used in the EE/CA, should not be used in quantitative risk 

assessments. Specifically, footnote 5 of Exhibit 3-3 in EPA (2001) states the following: 
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Information on the soil adherence values for the children-in-mud scenario is 

provided to illustrate the range of values for this type of activity. However, 

the application of these data to the dermal dose equations in this guidance 

may result in a significant overestimation of dermal risk. Therefore, it is 

recommended that the 95th percentile AF [adherence factor} values not be 

used in a quantitative dermal risk assessment [Emphasis added]. 

EPA (2001) further explains. ""It is not recommended that a high-end soil contact 

activity be used with a high-end weighted AF for that activity, as this use would not he 

consistent with the use ofa reasonable maximum exposure (RME) scenario" [Emphasis 

added]. Instead the guidance recommends the use of a central tendency weighted 

adherence factor (e.g., 50th percentile) when a high-end activity is being evaluated. 

If the children-in-mud scenario is to be evaluated, the 50th percentile adherence factor 

of 21 mg/cm2 should be used, consistent with EPA (2001) recommendations. This 

means the dermal risk estimates in Table 2-25.1 are 11-fold higher than they should 

have been for this reason alone. When combined with the incorrect use of dry weights 

instead of wet weights, the inappropriate use of the 95th percentile adherence factor 

caused the dermal HI estimates in Table 2-25.1 to be approximately 42 times higher 

than they should have been. This means that the dermal HI of approximately 42 shown 

in Table 2-25.1 should have been essentially 1, even assuming that the children-in-mud 

scenario is a reasonable one in the first place. 

c. The dermal absorption factor used in the children-in-mud scenario is also overly

conservative. As explained in EPA (2001 ), the fraction of chemicals absorbed from 

soil or sediment into the skin remains constant as soil loading increas~.s to a level at 

which the skin surface is uniformly covered, and then decreases with increasing 

loading. Because the sludge in the Area 1 lagoon appears to be relatively fine-grained, 

the absorption fractions used in the risk evaluation may be as much as 2 to 3 times too 

high. Correcting for these apparent errors in the dermal calculations would result in an 

HI that does not exceed 1, even under the highly conservative assumption of a child 

trespasser playing in mud. 

For similar reasons, the dermal cancer risk estimates on Table 2-26.1 should be at least 42 

times lower, which would make the cumulative cancer risk estimate for the trespasser 

scenario no higher than approximately 4 x 10-5
_ This means that both the noncancer and 
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cancer risk estimates for this scenario should have been below a HI of 1 and a cumulative 

cancer risk of 10-4, respectively, which are the EPA thresholds for action. 

7. For the reasons discussed above, the soil adherence factor of 0.4 mg/cm2 used in the risk 

evaluation for trespasser contact with soil in Areas 2 to 7 is also inappropriately high. This 

value is a 95th percentile value and should not have been used. For the scenario of children 

playing in dry soil, the appropriate adherence factor should have been 0.04 mg/cm~. which 

is the 50th percentile value recommended in EPA (2001 ). This means that the dennal HI 

and cancer risk estimates in Tables 2-25.2a and 2-26.2a are 10-fold higher than they should 

have been. The noncancer and cancer risk estimates on these tables are already lower than 

the EPA thresholds for action, so correcting this error would have no material effect on the 

outcome of the risk evaluation. 

8. The adjustment of oral reference dose (RID) values to account for gastrointestinal (GI) 

absorption in evaluating ingestion exposures, as discussed in Section 2.4.4.1, appears to be 

incorrect for both the trespasser and resident scenarios. This adjustment is not necessary 

because such an adjustment should have been offset by an equal adjustment of the 

administered dose to an absorbed dose. By adjusting only the RfDs and not making the 

corresponding adjustments to the ingestion dose estimates, the risk evaluation gave 

ingestion HQ values that are higher than they should have been. For all cases where this 

calculation was done incorrectly (where a GI absorption of less than 1 was used), the 

ingestion HQ estimates can be multiplied by the GI absorption values used in the 

calculations to obtain corrected HQ estimates. This error is particularly significant for the 

ingestion HQ estimates in Table 2-25.2b, which are higher than 1 for antimony and 

cadmium. For antimony, the incorrect HQ of 4 should be multiplied by the GI absorption 

of0.15 to obtain the correct HQ of0.6. For cadmium, the incorrect HQ of7 should be 

multiplied by the GI absorption of 0.025 to obtain the correct HQ of 0.2. The HQs on 

Table 2-25.2b for barium and manganese also require similar corrections, resulting in an 

ingestion HI of approximately 0.8. 

9. In the EE/CA report, the computation of exposure point concentrations used a method that 

follows outdated EPA guidance for computing 95% upper confidence limit (UCLs) for 

lognormally distributed data. More recent EPA guidance recognizes that the method used 

in the EE/CA report for lognormal distributions (see Section 2.4.2.2) tends to produce 

inappropriately high 95% UCLs that are unreliable for risk assessment (EPA 1997b ). As a 

result of using the outdated method, the calculated 95% UCLs in the EE/CA are usually 

higher than the maximum detected concentrations, so that maximum concentrations were 
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used as exposure point concentrations. This use of maximum concentrations in the EE/CA 

overstated actual exposure point concentrations. Instead, consistent with EPA (1997b) 

guidance, probabilistic methods such as bootstrap methods should have been used to 

calculate more reliable 95% UCLs that represent more realistic exposure point 

concentrations. For example, the exposure point concentrations for 4-methylphenol, 

antimony, and chromium on Table 2-23.3 would have been significantly lower if calculated 

using more appropriate nonparametric bootstrap methods. Using the nonparametric 

bootstrap method known as the BCa (bias-corrected and accelerated) method, the 95% 

UCLs for these chemicals are as shown below, along \vith the exposure point 

concentrations (EPCs) from Table 2-23.3 and the ratio of the two sets of concentrations: 

Bootstra~ UCLs Table 2-23.3 EPCs Ratio 

4-Methylpheno 1 430 mg/kg 1,300 mg/kg 0.33 

Antimony 100 mg/kg 506 mg/kg 0.20 

Chromium 14,400 mg/kg 67,800 mg/kg 0.21 

These bootstrap UCLs for the "all soil/sludge" scenario were calculated using all the soil 

and sludge data provided in the EE/CA report for Areas 1 to 7. 

Using the above bootstrap 95% UCLs for 4-methylphenol would reduce the ingestion HQ 

on Table 2-25.3 from 1.4 to approximately 0.5. For antimony, using the above bootstrap 

95% UCL and correcting the GI absorption calculation error (as discussed above) would 

reduce the ingestion HQ on Table 2-25.3 from 46 to approximately 1. For chromium, 

using the above bootstrap 95% UCL and correcting the GI absorption calculation error 

would reduce the ingestion HQ on Table 2-25.3 from 19 to approximately 0.05. With these 

changes, the only ingestion HQ higher than 1 on Table 2-25.3 is that for rpanganese, which 

should be corrected for the GI absorption calculation error so that it would drop from 3.5 to 

approximately 0.1. This means that there would be no ingestion HQ or dermal HQ values 

higher than 1 on Table 2-25.3. 

10. Data sets that were determined to not follow either a normal or lognormal distribution 

should not have been assumed to follow a lognormal distribution and 95% UCLs calculated 

using this assumption. Instead, consistent with EPA ( 1997b) guidance, the 95% UCLs for 

these data sets should have been calculated using a nonparametric method, which does not 

rely on assumptions about the shape of the data distribution. For example, the risk 

evaluation did not need to use the maximum concentration as the exposure point 

concentration for dioxin TEQ on Table 2-23.3. The dioxin TEQ data set is neither 
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normally distributed nor log-normally distributed, so the exposure point concentration 

should have been calculated using a nonparametric method. Using the nonparametric BCa 

bootstrap method, the 95% UCL for dioxin TEQ would be approximately 800 ng/kg, which 

is lower than the proposed PRG of 1,000 ng/kg. Using this 95% UCL instead of the 

maximum concentration of 2,600 ng/kg would reduce the total cancer risk for dioxin TEQ 

in Table 2-26.3 from 1.6 x 10·4 to approximately 5 x 10-5
_ This means the cumulative 

cancer risk estimate for this scenario would not exceed EPA' s I 0·4 risk threshold for action. 

11. The EE/CA report says that 95% UCLs were not computed for data sets that consist of 10 

samples or less; the maximum concentrations were used as instead (see Section 2.4.2.2). 

There is no apparent statistical reason for not being able to calculate 95% UCLs for such 

data sets in general, and the EE/CA provides no technical basis and cites no EPA guidance 

for this approach. As noted above in Section II.9, the use of maximum concentrations 

generally overstates actual exposure point concentrations. 

12. The soil/sludge ingestion rate for trespassers should have been applied with a fraction 

ingested (FI) term of less than one, because the trespassers were assumed to be at the Site 

for only 4 hours/day and the assumed ingestion rates are based on a full day (16 hours) of 

soil contact. A more appropriate FI value of 0.25 would reduce all the trespasser cancer 

and noncancer risk estimates for the ingestion route by a factor of 4. The noncancer and 

cancer risk estimates for this scenario as presented in the EE/CA (see Tables 2-25.2a and 

2-26.2a) are already below the EPA thresholds for action, so correcting this assumption 

would not materially affect the outcome of the risk evaluation. 

13. Consistent with EPA guidance, as expressed in RAGS, HI values that exceed 1 should be 

re-evaluated and segregated according to mechanism of toxicity. This issue becomes 

increasingly important as the corrections identified above are made and the overall HI 

values are reduced to values near 1. Cancer and non-cancer risks that are not site-related, 

such those associated with exposure to "background" levels of arsenic, should also be 

discussed and segregated from the site-related risk estimates. 

14. EPA risk assessment guidance explains that HI estimates (as well as cancer risk estimates) 

should be expressed with only one significant digit because the assumptions on which these 

estimates are based (e.g., toxicity values) are not sufficiently precise to warrant the use of 

more significant digits. The streamlined risk evaluation in the EE/CA should be modified 

consistent with this convention. 
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III. Effect of Recommended Changes on the Human Risk Evaluation Results 

The following illustrates specific aspects of the risk calculations that led to estimates of 

unacceptable risk, and pinpoints where the comments presented in Section II apply. One key 

aspect discussed in Section II that is not specifically noted below is the inappropriate use of 

subsurface data for assessing surface exposures. 

TABLE 2-25.1 

The HI of 43 is attributable almost entirely to dermal exposure to 4-methylphenol at a maximum 

concentration of 1,300 mg/kg dry weight. Adjusting the concentration to wet weight based on 

26% solids would reduce the HI to about 10, as discussed above in Section 11.6.a. 

The other key factor is the soil adherence of 231 mg/cm2
. EPA (2001) recommends use of the 

50th percentile instead of 95 th percentile. The 50th percentile is about 10-fold lower. Also, the 

absorption factor should be reduced for such a high loading rate by roughly a factor of 2 to 3, 

based on the sludge being fine-grained and Exhibit C-4 in EPA (2001 ), as discussed above in 

Sections 11.6.b and 11.6.c. Correcting for these factors would give a HI for this scenario that does 

not exceed 1. 

The arsenic HI for dermal contact is 1.2 but the concentration of 7 .6 mg/kg is within background 

soil levels. Therefore, arsenic should not be seen as contributing any site-related noncancer risk 

in this scenario. 

The GI absorption adjustments to derive dermal RfDs for Sb, Cr, and Mn are cpnsistent with 

guidance in EPA (2001). For the ingestion route, these adjustments without the corresponding 

adjustments to the oral dose estimates appear inappropriate, as discussed above in Section 11.8. 

The ingestion HQs should be multiplied by the GI absorption values. Since these ingestion HQs 

are already less than 1, this revision would not materially affect the outcome of the risk 

evaluation. 

TABLE 2-25.2a 

The HI is already less than 1. 
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TABLE 2-25.2b 

The HI of 13 is attributable almost entirely to ingestion exposure to Sb and Cd at maximum 

concentrations of 44 mg/kg and 17 mg/kg. These HI results are clearly suspect because these 

maximum concentrations are already lower than the proposed PR Gs of 73 mg/kg and 82 mg/kg 

for these metals. 

The problem with the HI estimates for Sb and Cd is the inappropriate GI absorption adjustment 

to the oral RID without making the corresponding adjustment to the oral dose estimates, as 

discussed above in Section II.8. The HI would be less than 1 if the oral RfDs \Vere not adjusted, 

or if the same adjustments were made to the oral dose estimates. 

The HI also includes contributions from metals with exposure point concentrations that are 

within background levels (e.g., As and Mn). These background contributions to risk estimates 

should have been eliminated or at least discussed. 

TABLE 2-25.3 

The HI of 72 is attributable almost entirely to ingestion exposure to Sb, Cr, Mn, 4-methylphenol, 

and vanadium (in that order). The key issue is the improper GI absorption adjustments for Sb, 

Cr, Mn, and V. Using nonparametric bootstrap 95% UCLs should bring all the HQs to 1 or 

lower. 

Also, the HQs of greater than 1 for the maximum concentrations of Cr, Mn, and V, as shown on 

this table, are inconsistent with the fact that these concentrations are already lower than the 

proposed PRGs for these metals. 

TABLE 2-26.1 

The cancer risk of 2 x 10-3 is attributable almost entirely to dermal exposure to 

pentachlorophenol and dioxin ( expressed as TEQ). The key issues again are: 1) not using wet 

weight concentrations, as discussed above in Section II.6.a; and 2) using a soil adherence factor 

that is too high, as discussed above in Section II.6.b. For pentachlorophenol, the wet weight 

adjustment alone would reduce the risk to about 5 x 10-5
. As noted above in Section II.6, the 

cumulative cancer risk estimate for this scenario should be no higher than approximately 4 x 10-5 

once these two issues are corrected. This c~rrected cumulative risk estimate is below EPA's 10-4 

risk threshold for taking action. 
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The risk from arsenic is not site-related since the concentration of 7.6 mg/kg is within 

background levels. 

TABLE 2-26.2a 

The cumulative cancer risk estimate is already less than I 0·4
_ 

TABLE 2-26.2b 

The cumulative cancer risk estimate is already less than 10·4 _ 

TABLE 2-26.3 

The cancer risk of 2 x 10-4 is attributable almost entirely to ingestion exposure to dioxin TEQ at 

maximum concentration of 0.0026 mg/kg. The most useful improvement would be to calculate a 

nonparametric 95% UCL, which should give a value closer to the mean of 0.000512 mg/kg or at 

least less than the proposed PRG of 0.001 mg/kg. 

IV. Conclusions 

The "streamlined" evaluations in the EE/CA significantly overstate the potential human health 

and ecological risks posed by current and anticipated future conditions at the Mohawk Tannery 

Site. As a result, the EE/CA does not demonstrate that the risks posed by Site conditions warrant 

removal action under 40 CFR 300.415, or support the need for the large-scale excavation 

proposed by EPA. In fact, the very real traffic risk created by the need to transport the excavated 

material along local roads may well offset any theoretical risk reduction offered by the proposed 

remedy. 

To the extent that some action may be warranted at the Site, such as preventing sludge in Area 1 

from entering the Nashua River in the event of a severe flood, EPA should consider measures 

short of complete sludge removal that might be more appropriate (such as closing the Area 1 

lagoon in place with a soil cover, perhaps after removal of the uppermost portion of the sludge). 

Reducing the amount of material removed from the Site would reduce truck traffic and risks, the 

potential for odors, and the overall cost of the remedy. 
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Education 

1986 Ph.D .. \\'atcr Resources Engineering, University of California. Los Angeles 

1982 \1.S .. \\'atcr Resources Fngineenng, llrn\crs1ty ofCal1forn1a. I.os .\ngeks 

1979 B.S .. rn111 /,111de C1\'1l b1g111eering. U111n:rs1ty of ( ·:.11ifor111a. I.os :\ngck, 

Experience 

Dr. Song is a Pnnc1pal at E:'\\.IROT\ Corporation. He has 16 years of consultmg and mdL:,try 
e\.pencnce 111 hazardous\\ aste management, including extensive experience m: the de\·elupment 
:ind application of risk-based approaches to improve site in\'est1gat10n and remediation: 
regubtory negot1at1ons: RCR.-\ compliance: and regulatory analysis. ll1s pro1ect managen,cnt 
experience includes major projects under the following regulatory programs: 

• RCRA Facility Imesngation (RFI) and Corrective Measures Study (CMS): 

• RCRA Closure and Post-Closure; 

• Superfund Removal Action; 

• Superfund Remedial Design (RD) and Remedial Action (RA): and 

• Underground Storage Tank (UST) Removal and Corrective Action. 

Dr. Song's areas of technical and regulatory expertise include: 

• Human health risk assessment; 

• Fate and transport modeling; 

• Statistical analysis of environmental data; and 

• RCRA hazardous waste management. 

The following describe some of Dr. Song's work at ENVIRON: 

• Directed an RFI baseline risk assessment for a major automotive manufacturing facility 
in Ohio where potential exposures to workers and neighboring residents from more than a 
dozen SWMUs, including landfills, surface impoundments, and USTs, were assessed. 
Dr. Song lead extensive negotiations that succeeded in convincing USEPA Region 5, 
possibly for the first time in an RFI, to allow future land use to be assessed as industrial, 
rather than residential, and ground water exposures to be assessed at only existing 
drinking water wells which were off-site and screened in a lower, rather than the 
uppermost, aquifer. 

• Designed and obtained approval from the Pennsylvania DEP for an RFI/CMS in which 
the field work and baseline risk assessment were phased with the phase-out of production 
at a major chemical manufacturing facility in Pennsylvania. Dr. Song directed the 
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has_e]me risk assessment wfoch rncluded e, aluat1on of potential exposures to ,,·orkers and 
neighboring residents dunng excavations into shal\m,·. contaminated ground ,,ater. a11d 
tn users of off-site surface water that may be affected by transport of ground ,,·ater frm11 
tlw foc11itY. 

• Directed the development ofnsk-based ,oil and ground water cntena for pro1cct1nn llf 
hu1m.n health at 1ndustnal facil1l1L'S 1n the PL'llpk\ Republic of China. on beh:ilfl1fa 
nn_1ur l IS-based multmat1onal auturnl1h1k manufacturer. Pre-;ented the cnteru hcti.HL· tlK 

( ·i::na Natrnnal LPA on t,,o occasion,. :u,J ,uccessfully ncgollated 0\'LT a t,,,>-~e;1r 
i1er1ml the adoption of the critcna :h natJl)l1Jl guidance. The den:lopment ,, urk 11h.:ludi:d 
ongmal research to denve exposure factors I e.g .. exposure frequency, exposure durat1on. 
skrn surface area. and body weight) that ,,ere specific to workers in China. 

• Ser, ed as a subject-matter expert on human health nsk assessment for the l:. S .\nm 's 
1 n, 1ronmcntal Restoration Independent Technical Re,·1ew Program. ,,h1ch LhCS 

independent subJect-matter experts to assist the Am1y in 1dent1fymg opportu111t1cs for 
1mpronng the cost-effectiveness of mn:st1gations and remed1at1ons at Base Realignment 
and Closure (BRAC) installations and act1,e Army sites. -

• Provided technicai guidance to Ohio EPA on the use of Monte Carlo techniques m the 
development of generic risk-based soi.\ and groundwater cleanup standards under the 
Ohio Voluntary Action Program (a brown fields program), on behalf ofan Ohio mdustr; 
coa!it1on. 

• Provided technical guidance to Michigan DEQ on the use of vapor and particulate 
emission models, air dispersion models, and vapor intrusion models i.n the development 
of generic risk-based soil and groundwater cleanup criteria under Michigan's site 
remediation rules (Part 201 Rules, formerly Act 307 Rules); on behalf of a Michigan 
industry coalition. 

• Developed comments on USEP A's December 1994 draft Soil Screening Guidance for --
several industrial clients. The comments critiqued the tech..nical basis of the draft risk
ba-sed approach, identified technical errors in the USEP A methodologies, and suggested 
alternate methods to improve the efficiency of the soil screening levels. 

• Directed the RD/RA of an operable unit at a major Superfund site in USEP A Region 3-. 
Dr. Song negotiated changes to the $22 million remedy specified in the ROD that saved
the PRPs more than $10 million. The RD/RA included segregation and characterization 
of admixed hazardous wastes that were disposed in a 5,000yd3 in-ground vault and -
design of technologies to treat the wastes to meet RCRA land disposal restrictions 
treatment standards. 

• Developed and successfully negotiated with USEPA Region 4 a risk-based screening 
methodology for evaluating broad-spectrum (i.e., TCLff AL) soi.I characterization data -
collected at more than 45 sites in six states under a CERCLA l 06(a) order. The 
screening methodology allowed estimates of cumulative excess cancer risk and estimates 
ofnoncancer effects to be compared with an acceptable risk of 10·4 and a hazard index of 
I, respectively. 

• Assisted the Michigan Part 20i Program Advisory Group{formerly Act 307 Program -
Advisory Group) in the development of the technical details for standard default risk-
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• 

• 

• 

• 

• 

based cleanup standards appropriate to industrial land use under Michigan's Natural 
Resources and Environmental Protection Act (NREPA. formerly Act 307). The 
standards. in part, are based on Monte Carlo analysis of mult1ple, human exposure 
pathways. 

OC\·e\oped comments on Ohio EPA's 1993 Guidcmcc/<1r Rc, /t.'11 ing Risk-Based Clo.111rc 
Plans/or RCRA Units and Closure Plan Review Guidancefor RCRA. Facilities. on behalf 
of a major automoti\·e manufacturer. The comments offered suggestions on techrncal 
aspects of Ohio EPA's approach to nsk-based clean closure" :md on streamlining the 
admm1strat1n review of closure plans. 

Directed the development of nsk-based screening levels for kad. mcludmg soil screcrnng 
levels appropriate to workers at industrial sites and screenmg levels appropriate to 
recreational consumption of fish. 

Developed an expert report that refuted a RCRA Section -uo3 "1mmment and substantial 
endangerment" claim agamst a large inactive land disposal site located on a maJor rI\Cr 111 

Illinois. 

Developed an expert report on the historical regulatory framework governing RCRA
related remedial actions and the implementation experience during the 1980s to early 
1990s at the federal and state levels. 

Provided expert review of RCRA hazardous waste classification issues and assisted in the 
development of litigation strategy. 

Before joining ENVIRON, Dr. Song served seven years with the General Motors Corporation 
(GM), Environmental Activities_ Staff. While at GM, he provided oversight and ~echnical support 
in RCRA compliance to more than 100 manufacturing facilities. Dr. Song led the development of 
GM strategies and procedures for managing RCRA-related remedial activities including 
corrective action, closure/post-closure, UST removai/cleanup, and facility closing/sale. He also 
conducted legislative and regulatory negotiations and analysis on a variety of RCRA and 
Superfund issues on behalf of GM. His work at GM included the following: 

• Led a coalition of major Michigan indus1ries in successful negotiations with Michigan 
DEQ and environmental advocacy groupslt> develop the first workable cleanup standards 
under Michigan's Superfund law (formerly Act 307). Dr. Song contributed the key 
concepts to the development of Michigan's three-tier approach to setting risk-based 
cleanup standards and Michigan's standard default risk-based cleanup standards for 
industrial land use. 

• Provided technical guidance on RCRA closures and post-closures of hazardous waste 
management units at more than two dozen GM manufacturing facilities. These closures 
included container management units, tanks, surface impoundments, waste piles, and 
landfills. As part of these closures, Dr. Song led successful negotiations with the 
regulatory agencies in Michigan, Ohio, and Missouri to approve the first risk-based 
RCRA clean closures in those states. 

Dr. Song also held the following positions: 
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Song. S. 1996. Development of Risk-Based Screening Criteria for Industrial Sites in Mexico. 
Instituto Nacional de Ecolog1a (INE), Procuraduria Federal de Proteccion al Ambiente 
(PROFEPA), and Secretaria de Comerc10 y Fomento Industrial (SECOFI). Mexico City. 
Mexico. April. 

Song. S. and L. Rosolowsky. 1995. lmprov111g EPA's Soil Screening Guidance. Society of Risk 
Analvs1s Annual Conference. Honolulu. HI. December. 

\\"ashburn. S. and Song, S. 1995. Practical Guidance on CERCLA Risk Assessment. Tram1ng 
seminar for the Mobile Oil Corporation. Superfund Group. Princeton. NJ. June. 

Song. S. 1993. Texas Ri!->k Reduction Rules: Exposure Assessment Issues. E1\VIRON client 
sem111ar. Houston, TX. June. 

S:>al~. S .. and L. Marolf ··N3. M1c!:1,gan's Three-tier Approach to Setting Cleanup Standards for 
Sites of Environmental Contamination. Water Environmental Federation Specialty 
Conference on The Development of Soil. Sediment. and Groundwater Cleanup Standards 
for Contaminated Sites--How Clean Is Clean? Washington, D.C. January. 

Stenstrom, M.K. and S. S,mg. 1991. Effect ofoxygen transport limitation on nitrification in the 
activated sludge process. Res. J. Water Pollut. Control Fed .. 63, 208 
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Education 

1982 M.S., Chemical Engineering. Massachusetts Institute of Technology 

1980 B.S.F., Chemical Engmecring. Princeton llmvcrs1ty 

Experience 

\Ir. Washburn 1s a Principal at ENVIRON Corporation. I le has a broad background and on:r l ~ 
year°' of experience 111 ennronmcntal science and engmeenng, \\ 1th specific expertise 111 risk 
assessment and nsk-based engineering. Specific areas of expertise include contaminant fate and 
transport. nsk-based evaluation and remediation of hazardous waste and industrial sites. 
hazardous waste management. incineration. and chemical process design. His work at 
EN\'IRON has included the following: 

• Perfom1ed comprehensive risk assessments for numerous RCRA and Superfund sites. 
mcluding facilities in Ohio, Illinois, Indiana, Tennessee, New Jersey, Pennsylvania. Ne\\ 
York, Oklahoma, and California. 

• Developed risk-based remediation strategies for hazardous waste and industrial sites 
across the U.S. These strategies have been used to successfully negotiate for cost
effective, protective remedies. Examples include the Whitmoyer Superfund Site in 
Pennsylvania, the DuPont RCRA Site in New Jersey, and the Rocky Mountain Arsenal 
Superfund Site in Colorado. 

• Provided litigation support on toxic tort lawsuits alleging health effects associated with 
possible historical exposure to chemicals in air and ground water. 

• Selected by the U.S. Army Environmental Center to serve as a Subject Matter Expert 
(SME) on expert peer review panels to evaluate proposed and ongoing remediation 
efforts at Base Realignment and Closure (BRAC) sites and active Army installations. 
Participated in the independent technical review of over a dozen active and inactive 
installations, including Camp Navajo (Arizona), the San Francisco Presidio (California), 
the Redstone Arsenal (Alabama), Fort Ord (California), the Aberdeen Proving Grounds 
(Maryland), and the Milan Anny Ammunition Plant (Tennessee). 

• Selected by U.S. EPA to serve on the external expert peer review panel for the Human 
Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities. 

• Selected by U.S. EPA to serve on the external expert peer review panel for the 
multimedia, multipathway, and multiple receptor risk assessment (3MRA) model 
developed for the Hazardous Waste Identification Rule (HWIR). 

• Principal-in-charge and primary agency contact for a multimillion-dollar remedial design 
project at a complex Superfund site in Pennsylvania. Responsible for developing and 
implementing site characterization plans, treatability tests and remedial design for soils, 
lagoons, drummed waste, ground water, and buildings. 
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• Evaluated the risks associated with polychlorinated biphenyls (PCBs) m \·anous surface 
water bodies. mcludmg the Sheboygan Ri\'er 111 \Visconsin and the Kalamazoo River Ill 

\tichigan. 

• Pro\'1ded lit1gat1on support to pn\'ate parties ll1 cost allocat1on cost rL'L'm·cry di-;putcs at 
se\cral Superfund Sites. including thL: Helen Kramer L1ndftll 111 :'JC\\ Jcr"c~. the 1-ikc 
Arte! Site m \Vest \"1rgi111a. the Bluhy Landfill Ill \Jc\\ Jersey. and tlw K11>Huc Landt1ll 
m \:c\\ JcrsC\. 

• One L)f nme sc1ent1sts selected nat1orn\ 1dc by the AmcnL·an Society ofTcst111g \1atcnai, 
(ASTM) to provide training to state regulatory agencies on the AST\! Ri:;k-Bascd 
Conective Action (RBCA) standard (E-1739). Has prO\ided tra111111g 111 0\Cr IO state"· 
mcludmg New Jersey. Pennsylvarna. Oregon and M1ch1gan. 

• Prmc1pal-111-charge of human health and ecological nsk assessments for the \\'TI 
hazardous waste incinerator in East Liverpool. Ohio. These assessments 111cluded an 
evaluation of the potential effect of routine stack emissions, fugiti\·e em1sswns. and 
accidental releases on the surrounding cornrnu111ty and on ecological receptors. 

• Selected by the U.S. Anny Environmental Center to provide training to Army personnel 
on the principles of environmental restoration. Developed course materials on ecological 
risk assessment and risk management. Conducted training at several installations, 
including Picatinny (New Jersey), Ravenna (Ohio), and Seneca (New York). 

• Retained by the U.S. Department of Justice as an expert to review EPA trial bum plans 
and risk assessments at the Drake Chemical Superfund Site in Pennsylvania. 

• Evaluated disposal alterr,.atives for dioxin-contaminated dredge spoils for a major 
industrial facility in New Jersey. Supervised bioaccumulation studies involving aquatic 
organisms to evaluate the potential for dioxin accumulation following ocean disposal. 

• Coordinated a technical review of a proposed hazardous waste treatment facility in 
Ontario, Canada. Evaluated the proposed design and operation, and conducted a detailed, 
multipathway risk assessment to estimate the facility's potential impacts on human health 
and the environment. This risk assessment considered not only the emissions released 
during routine operation, but also those that would be released during facility upsets and 
transportation accidents. Provided expert testimony on human health and ecological risk 
assessment before the Ontario Environmental Assessment Board. 

• Performed a multipathway exposure evaluation as part of a comparative assessment of 
the public health risks posed by five remedial alternatives for the McColl Superfund site 
in California. This assessment included an evaluation ofrisks to workers and the nearby 
community. Provided videotaped expert testimony presented to USEPA Region IX. 

• Acted as the Principal-in-Charge or project manager on ecological risk assessments at 
hazardous waste sites, industrial facilities, and incinerators. 

• Selected to serve as a member of the Risk Assessment Subcommittee of the Pennsylvania 
Science Advisory Board. This Subcommittee developed recommendations which were 
ultimately incorporated into Pennsylvania's Brownfield legislation (Act 2). 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Conducted a Monte Carlo risk assessment of potential chemical releases from buried 
drums at an operating chemical facility. Calculated probabilistic distributions for 
chemical concentrations in the environment, human dose through \'arious exposure 
path,"ays. and resulting human health nsk. 

h·aluatcd the potential nsks posed by a proposed steel mm1-m1ll facility 111 Pennsvlva111a 
Pro\'ided testimony m public hearings before the Pennsylvania Department of 
Fn,·1ronmental Resources. 

Performed a Monte Carlo nsk assessment 111 Ohio to support risk-based Remedial i\ct!lln 
ObJect1,es (RAOs) and Preliminary Remediation Goals (PRCis) at a former refinery site 

For the City of Bloomington. Indiana. directed a techrncal e,aluat1on of the Superfund 
clean up of six PCB-contaminated sites. Reviewed the design of a 200 ton/day rotary kiln 
combustor engineered to co-incinerate municipal solid waste (J\1S\V) ::nd PCB
contammated soils; analyzed the projected performance of the kiln and its associated 
pollution control equipment during both routine operation and malfunction: and evaluated 
technical plans for the excavation, transport, and interim storage of contaminated 
material. Organized and participated in public forums to address human health and 
environmental risk issues related to the cleanup. 

Performed a peer review of the design and operation for a proposed commercial medical 
waste incinerator. Determined status of the facility with regard to best available control 
technology (BACT), and evaluated potential risks posed through indirect food chain 
pathways. Provided expert testimony on engineering and risk issues. 

Assisted a national public interest group in evaluating the air quality impacts associated 
with the proposed expai:ision of a county airport. Regulatory compliance was also 
assessed. 

Conducted a comparative assessment of the occupational risks posed by two remedial 
alternatives for the Hardage Superfund hazardous waste disposal site in Oklahoma. The 
assessment considered both potential exposures of workers to toxic chemicals and 
injuries associated with the use of heavy equipment. 

Designed and assisted in implementing tests at a paper and pulp mill boiler in Maine to 
determine the source of elevated dioxin levels in ash. 

Conducted a detailed review of the state-of-the-art for designing, operating, and siting 
hazardous waste landfills built in the U.S. between 1975 and 1982. 

For the New York City Department of Sanitation, conducted a multipathway risk 
assessment for retrofitted municipal solid waste incinerator in Southwest Brooklyn. 

Evaluated the technical capabilities of a U.S. contractor involved in the design and 
construction of hazardous waste incinerators. The study was used by a multinational, 
European-based corporation to help decide whether to acquire the contractor to enter the 
U.S. hazardous waste incinerator market. 
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• Conducted Monte Carlo risk assessments at RCRA sites \Vith lead contamination 111 Ne\\ 
Jersey and Pennsylvania. Both projects 111volved the use of Uptake/Biokinetlc ( l;BK) 

model111g for e,·aluating the nsks posed by exposures to lead. 

• C ·onducted a rnult1pathway nsk assessment for a proposed hazardous ,,·astc 
phys1ca]ichem1cal treatment plant and landfill m \1arntoha. Canada. 

• Exammed the feas1b1lity of 1rngat111g a golf courc-c ,, 1th treated,, a~tC\,ater: assc,-,seJ thL· 
need for a buffer zone bet,\cen the 1mgated area" and an ad_1acent llllus111g dC\clopmcnt 
to ensure the prntection of public health. 

• Rcv1c,\ed state-of-the-art pracl!cl'.s for the disposal of ehlonnated soh·cnts 111 the L.S. 
prior to 1972. and e,·aluatcd the extent of public concern regard mg 111dustnal chl'm1L·al 
pollution of ground \\"ater durmg that penod. 

• Prepared responses to questions raised by concerned citizens dunng thl' slling of a 
hazardous waste mcmerator m Lou1s1ana. 

• Provided litigation support to the owner of a large office building by evaluating the nsks 
posed by PCB transformers in the building; reviewed historical data on PCB toxicity and 
PCB transformer spills and fires. 

• Performed an analysis of the impact of leachate from the major New York City-area 
landfills on adjoining surface water quality. 

Prior to joining ENVIRON, Mr. Washburn held the following positions: 

• Process Design Engine~r, Kesler Engineering. Specialized in the process redesign of 
petroleum refineries and the development of engineering software. Supervised 
operations analysis and computer modeling; and oversaw the development of rigorous 
distillation, equilibrium flash, and two-phase pressure drop simulation software for 
microcomputers. This software was eventually marketed by Kesler Engineering. 

• Materials Analyst, Alfa Laval AB. Analyzed plastics using differential scanning 
calorimetry, gas chromatography, and thermogravimetric analysis. 

• Research Assistant, Massachusetts Institute of Technology. Analyzed polycyclic 
aromatic hydrocarbon (P AH) levels in diesel soot using high-performance liquid 
chromatography, and evaluated the extent of P AH desorption in the human 
gastrointestinal tract. 

Publications And Presentations 

Harris, R., S. Washburn, and F. Colombo. 2000. Risk of vapor migration from subsurface 
contamination into indoor air. In Risk Analysis II, ed. C.A. Brebbra. Southampton, UK: 
WIT Press. October. 

Washburn, S. 2000. Application of risk assessment to site remediation. Invited Speaker. Fifth 
Annual Pennsylvania Bar Institute Environmental Law Forum, Harrisburg, Pennsylvania. 
March. 
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Washburn, S.T., and K.G. Edelmann. 1999. Development of nsk-based remediation strategies. 
Practice Periodical of Hazardous. Toxic, and Radioactive Waste Management. Vol. 3. 
No. 2. April. 

Washburn. S .. D. Arsnow. and R. Harns 1998. Quantifymg uncertainty 111 human health risk 
assessment using probabil1st1c techniques. Proceedings of the Risk A11a/i ,is ·(),\ 
Conferrnce, Valencia .. ')j1ui11. Southampton. U.K.: Computational Mechanics 
Publications. October. 

l ·1,crlc. K .. S. Song, and S \\'a-,hburn. 1998. Potential nsks associated\\ 1th \"apur m1gratH111 
from ground water rnto bulidrngs. In Risk, Resource and Reg11/u1io11 /s.111l'.1. L'l1. Ci.It 
Wickramanayake and R.E. Hmchee. Columbus, Ohio: Battelk Press. 

Canter. D.A .. \1. Lorber. C.T. Bra\·em1an. R.O. \\'arw1ck . .I.F. \Vabh. and S.T. \\'ashburn 199~. 
Detenrnnmg the marg1:, l)f mcremental exposure: an approach to asse:-sing non-cancer 
health effects of d1ox111s. Presented at the 18th Symposium on Halogenated 
Environmental Organic Pollutants (Dioxin '98). Stockholm S\\eden. August. 

Washburn, S. 1998. Risk assessment of environmental exposures. Presented at the Conference 
on Key Environmental Issues in U.S. EPA Region II, sponsored by the Association of the 
Bar of the City of New York in conjunction with US EPA Region II, the American Bar 
Association, the New Jersey Bar Association and the New York State Bar Association. 
June. 

Washburn, S., C.F. Kleiman, and D.E. Arsnow. 1998. Applying USEPA risk assessment 
guidance in the 90s. Human and Ecological Risk Assessment: 4(3). June. 

Washburn, S. 1998. Chairperson for Human Health Risk Assessment Session. First 
International Conference on Remediation of Chlorinated and Recalcitrant Compounds, 
Monterey, Cal. May. 

Washburn, S., and D.E. Arsnow. 1997. Exposure to mainstream cigarette smoke: Comparing 
the results of a theoretical cancer risk assessment to the results of epidemiological 
studies. Presented at the Society for Risk Analysis Conference, Washington, D.C. 
November. 

Canter, D.A., R.O. Warwick, J.F. Walsh, and S.T. Washburn. 1997. Evaluating non-cancer 
health effects of dioxins using a "margin of incremental exposure" approach. Presented 
at the Society for Risk Analysis Conference, Washington, D.C. November. 

Washburn, S. 1997. Risk assessment at hazardous waste and industrial sites. Presented at the 
American Law Institute - American Bar Association (ALI-ABA) Course of Study, 
Washington, D.C. October. 

Washburn, S. 1997. Invited Speaker. Ninth Annual UST/LUST National Conference, 
Sponsored by the USEPA Office of Underground Storage Tanks, Charlotte, N.C. March. 

Washburn, S. 1997. Invited Speaker. RBCA Leadership Council. Implementing risk-based 
corrective action for environmental programs. Washington, D.C. February. 
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Washburn, S. 1996. ASTM risk-based corrective action (RBCA). Presented at the 
Environmental Exposition. Edison. New Jersey. May. 

\i1clscn, J.M .. S.T. Washburn, and K.M. Keoughan. 1996. Strategy for developmg remed1at1on 
target concentrations based on human exposure duration considerations. In 
Em'iro11111t.'11tal Toxicitr and Risk Asst.'s.1111t.'11t. Fourth 1 'olwne. AST:\! SIP I Hi:!. cd~. 
Thomas\\'. LaP01nt. Fred T. Pncc. and hh\ard L I11tk .. \mencan Society for I L',tmg 

and \1atenals. \fay. 

\\ ashhurn. S. 1996. ThL' \\andcrlust ofnsk-ba~ed corrcd1\·c actllm (RBCA): haluatll1t! 
exposures and petroleum fate and transport. In L L'.S r L111t.'. a puhhcat1on of the \;e\1 

England Interstate Water Pollut10n Control Commission. January. 

Washburn, S. 1996. r--.foderator and Im·ited Speaker. Eighth Annual UST LUST National 
Conference, Sponsored by USEPA Offici: of Underground Storage Tanks. Chicago. Ill. 
March. 

Washburn, S. 1995. A risk-based corrective action success story. Presented at the State 
University of New York (SUNY) Seminar "New Directions for Ground Water Cleanup:· 
Stony Brook, N.Y. December 5. 

Washburn, S. 1995. Applying EPA risk assessment guidance in the 1990s. Presented at the 
"State of Practice of Risk Assessment in Human Health and Environmental Decision
Making" Workshop, Tallahassee, Fla., December 13. 

Washburn, S., J. Warnasch, and R.H. Harris. 1994. Risk assessment in the remediation of 
hazardous waste sites. In Remediation of Hazardous Waste Contaminated Soils, eds. 
Trantolo and Wise. Marcel Dekker, Publishers. 

Washburn, S. 1994. How to calculate dose and risk, and accommodate uncertainty. Presented at 
the Government Institutes Seminar on Environmental Risk Assessments, Orlando, Fla., 
March. · 

Washburn, S. 1994. Elements of toxicology and chemical risk assessment. Presented at the 
UTECH Berlin Environmental Technology Forum, Berlin, Germany. February. 

Washburn, S. 1994. Panelist, Seminar on Ethics in Manufacturing, Research, and Computing, 
School of Engineering, Princeton University, Princeton, NJ. February. 

Washburn, S., and R.H. Harris. 1993. Application of Monte Carlo techniques in risk assessment. 
Presented to the Michigan Department of Natural Resources. January. 

Washburn, S., W.W. Li, and A. Nichols. 1993. Incineration, risk assessment and the Clean Air 
Act. Presented at the 1993 Incineration Conference, Knoxville, Tenn. May. 

Washburn, S. 1993. Improving risk assessment application: Status of current efforts. 
Presentation at Clean Site's Superfund Reauthorization Outreach Seminar, Seattle, Wash. 
March. 
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Harris. R.H., R. Kapuscinski. C. Kleiman, and S. Washburn. 1993. Risk assessment in the 
remedy selection process at hazardous waste sites. In Hazard Assessment of Chemicals. 
Vol. 8, ed. J. Saxena. Taylor & Francis, Publishers. 

Washburn. S. 1993. The potential liabilities of mining landfills. Presrnted at the National 
Conference on Reclaiming Landfilk March. 

\\'ashbum. S. 1993. A typical case ex.ampk: Baseline risk assessment for a site\\ 1th soil anc! 
ground water contamination. Presented at the Government lnst1tutes Conference on 
En\lronmental Risk Assessment: Techmques and .-\pplicat1n11-,_ .\rlin~ton. V1r~. 
February. 

Washburn. S .. L. Bamhom. and R.H. Harns. I 992. Risk assessment in the remediation of 
complex. industrial facilities. In Proceedings of the TH·ent_1-Fourrh Mid-Atlantic 
Industrial Waste Conference. eds. Reed and Stack. Technomic Publishing Co. 

Washburn, S. 1992. Panelist, Semmar on Ethics and Environmental Consultmg. Rider College. 
N .J. December. 

Simmonds, J., S. Washburn, K. Hentz, and R.H. Harris. 1992. Developments in the use ofrisk 
assessment to evaluate complex hazardous waste management facilities. The 
Environmental Professional, 14. 

Washburn, S. 1992. National Conference on the National Institutes for the Environment. Vice 
Chairman of the Pollution Prevention and Mitigation Working Group. Washington, D.C. 
May. 

Washburn, S. 1992. Risk assessment under the 1990 Clean Air Act Amendments. Presented at 
the First National Symposium on Permitting Under the Clean Air Act Amendments: 
Technologies at Work, Washington, D.C. April. 

Washburn, S. 1992. Selecting remedies at Superfund sites. Presented at the Government 
Institutes Conference on Environmental Risk Assessments: Techniques of Applications. 
April. 

Washburn, S., and A Kahn. 1991. Uncertainties in estimating chemical degradation and 
accumulation in the environment. In Risk assessment for municipal combustion: 
Deposition, food chain impacts, uncertainty, and research needs, ed. C. Travis. New 
York: Plenum Press. 

Washburn, S., and R.H. Harris. 199 I. Necessary evils. Issues in Science and Technology (Fall). 
National Academy of Sciences. 

Washburn, S. 1991. Risk assessment and its uses in environmental regulations. Presentation for 
the Center for Energy and Environmental Management (CEEM), Alexandria, Virg., 
October. 

Washburn, S. 1990. The accumulation of chlorinated dibenzo-p-dioxins and dibenzofurans in 
milk and beef. In Health Effects of Municipal Waste Incineration, eds. C. Travis and 
H. Hattemer-Frey. Boca Raton, Fla.: CRC Press, Inc. 
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Washburn, S. 1990. Assessing the nsks of solid waste management. Presented at the Seminar 
Senes on Solid Waste Management in the I 990s. Rensselaer Polytechnic Institute. Apnl. 

Kapuscinski. R .. S. \Vashburn. and R.H. Harns. 1990. Chapter 40: The use of risk assessment m 
sdtxt111g among remedial options for soil conta1111nat1011. In Proceedings 0(1/ic Fitih 
..!11111111! Co11/i:n.'11L'L' on llnirocurlwn Cu111.i111/11url'd Soils. 

\\·ashhurn. S. 1990. Ethics and en, 1rnnmental cu1bult1ng Prr.:st'.ntatlon at the ( ·ot loqu1um on 
l;th!C:-- Ill Industry. Rutger:- l ·rn\'ers1ty. :\e,, Bruns,, 1ck. :\.J. Apnl. 

\\·ash burn. S. l\1. Banello. and \I. Scott. I 989. :\ssessmg the potential nsks and 1Iab!l1t1es of 
on-slle hazardous \\ aste 111cmerat10n. In Proceedings vfrhe Hazardous Marerial.1 
,\lt11iilgc111e11r Co11/i:rencc and Exhihition. Hazmat West 1989. Long Beach. Calif. 

\\'ashhum. S .. J. Bramard. and R. Hams. I 989. Human health risks of municipal solid \\'aste 
111c111erat1on. Em·iro11llle11ra! Impacr Assessmenr Re\·ie1t· 9( 3 ). 

Scott. M., and S. Washburn. 1989. Role of risk management 111 the siting of the OWMC waste 
management facility. In Proceedings of the 6th National Conference on Hazardous 
Wastes and Hazardous Afateria/s, Hazardous Materials Control Research Institute, 
New Orleans. 

Washburn, S. 1989. Assessing human health risks from municipal solid waste incineration. 
Presented at the Society for Risk Analysis 1989 Annual Meeting, San Francisco. 
October. 

Washburn, S. 1989. Uncertainties in estimating chemical degradation and accumulation in the 
environment. Presented.at the EPNOak Ridge National Laboratory Workshop on Risk 
Assessment for Municipal Waste Combustion: Deposition, Food Chain Impacts, 
Uncertainty, and Research Needs, Cincinnati. June. 

Washburn, S. 1988. The role of risk assessment in evaluating hazardous waste incineration. In 
Proceedings of Wastec/1 '88 - The Future of Waste Management: Examining 
Technological Development, National Solid Wastes Management Association, Boston. 

Harris, R., and S. Washburn. 1988. The qualitative and quantitative risks of incinerating 
hazardous wastes. Journal of the American College of Toxicology 7( 4 ):551. 

Washburn, S. 1988. Assessing the risks of hazardous waste incineration facilities: A case study. 
Presented at the International Symposium on Incineration of Industrial and Hazardous 
Wastes, Washington, D.C. May. 

Washburn, S. 1988. Ethics and environmental consulting. Colloquium on Ethics in Industry, 
Trenton State College, Trenton, N.J. May. 

Washburn, S. 1987. The application of risk assessment to incineration facility operations. 
Presented at the Air Pollution Control Association Technical Conference, Atlantic City, 
N.J. November. 
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ATTACHMENT B 

Transcript of August 20, 2002, Public Hearing 



UNITED STATES OF AMERICA 

ENVIRONMENTAL PROTECTION AGENCY 

BOSTON REGION 
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In the Matter of: 

PUBLIC HEARING: 

RE: MOHAWK TANNERY .SUPERFUND SITE 

LOCATED IN NASHUA, NEW HAMPSHIRE 

Nashua City Hall 
229 Main Street 
Nashua, New Hampshire 

Tuesday 
August 20, 2·002 

The above entitled matter came on for hearing, 

pursuant to Notice at 7:·oo p.m. 

BEFORE: MICHAEL JASINSKI, Section Chief 
New Hampshire and Rhode Island Superfund section 
Environmental Protection Agency 
1 Congress Street 
Boston, MA 02114 
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P R O C E E D I N G S 

(7:00 p.m.) 

MR. JASINSKI: I think we'll try to get started 

this evening. That clock I think is fast. My clock works 

on the commuter rail in Boston. 

clock. We're ready to begin. 

So, it's right on the 

Good evening. Welcome to the public hearing for 

the Mohawk Tannery Superfund site. I did that a little 

while ago, the Mohawk Tannery Superfund Site, located in 

Nashua, New Hampshire. 

My name is Michael Jasinski. I'm Section Chief, 

for the New Hampshire and Rhode Island Superfund section, 

and EPA's New England office in Boston. And I'll be the 

hearing officer for tonight's presentation and hearing. 

The purpose of tonight's hearing is to go over and 

receive your oral comments on EPA's proposed early cleanup 

plan for the Mohawk Tannery site. I think most of you 

probably have received this, or have picked up a copy this 

evening. 

Part of this meeting during the formal 

presentation, we'll receive your formal comments, we will 

not be responding to those formal comments, at that moment. 

All of your comments will be received this evening 

for a court stenographer. We will take all those comments 

and put those into a document, called a responsiveness 
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summary, where we will respond to each and every one of 

those comments at that point. 

That responsiveness summary will be made available 

in the information repositories that are both in the Nashua 

Public Library, and in Boston. And it will also become a 

part of the Ad Action Memorandum, which is what we're trying 

to come to through this process, which will document our 

selected remedy for the Mohawk Tannery site, and it will 

contain your responses. 

I have several people from EPA, from Boston's 

office, and also New Hampshire Department of Environmental 

.Services that I'd like to have introduce themselves right 

this minute. 

MR. REGAN: Sure. My name is John Regan, I'm 

Supervisor of the State Hazardous Waste Site Section, and 

I'm with the. New Hampshire Department of Environmental 

Services, Waste Management Division. 

MR. HANDLER: My name is Neil Handler, and I'm the 

EPA Project Manager, for the Mohawk Tannery site. And 

shortly I'll be giving you hopefully a quick presentation on 

the results of the EE/CA here. 

MS. BOHARRIGO: My name is Angela Boharrigo, from 

EPA, I'm the Community Involvement Coordinator for the site. 

MR. JASINSKI: And in the back row, Eve, please? 

MS. VAUDA: I'm Eve Vauda, I'm a lawyer with the 
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MR. PEASE: I'm Richard Pease with the New 

Hampshire Department of Environmental Services, Supervisor 

of the Federal Sect Division. 
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MR. SPLENDORE: John Splendore, New Hampshire DES. 

MR. O'BRIEN: Phil O'B1ien, Director, of Division 

of Waste Management, in New Hampshire DES. 

MR. JASINSKI: This ev0ning's presentation will be 

broken into three-parts. The first part will be basically 

Neil giving a short and brief presentation hopefully, on the 

site investigation at the Mohawk Tannery site, as well as a 

short and brief summary of the early cleanup plan for the 

Mohawk Tannery site. 

He will also give you 1 ittle details on the public 

comment period, the process that we're undergoing now. Upon 

Neil's presentation, I'll ask if there's any clarifying 

questions on that piece of the presentation, basically on 

the cleanup approach for the plan and we'll address those at 

that time. 

Then I will begin the formal part of the hearing. 

Please try to stand up to the microphone here, introduce 

your name, your affiliation with the site and make your 

statement. 

I'm going to try to keep those to about 

ten-minutes. So we can keep the meeting going, as well as 

APEX Reporting 
(617) 426-3077 



1 

2 

3 

4 

s 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

6 

give everybody an opportunity to make a statement. 

If you have a longer talk than that, maybe we can 

summarize at the end. If you have anything in writing you 

would like to give the EPA on the proposed cleanup plan, I'd 

appreciate it if you'll give it to Neil or myself this 

evening. That will become a part of the record, and we'll 

go from there. 

After all the oral comments have been recorded, 

I'm going to close the formal hearing, and we will stay 

around to answer any questions if there's anything that came 

up that you didn't get answered or otherwise this evening, 

we'll go from there. 

Are there any questions on the purpose of the 

format right now? 

(No response) 

I understand Mayor Streeter wants to make a 

statement before we do the formal presentation. I hope no 

one has any problem, because he has an engagement he hao to 

attend to right away. Mayor. 

MAYOR STREETER: Thank you. Good evening. My 

name is Bernie Streeter. I'm the Mayor of the great city of 

Nashua, and I'm here with the President of our Board of 

Alderman, David Rudivitch, and their Director of Public 

Works, George Crombie. 

From a historical point of view, if you'll just 

APEX Reporting 
(617) 426-3077 



1 

2 

3 

4 

s 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

7 

bear with me for two-minutes. Before I became Mayor there 

was a push by the city to, as you know, to place this 

project under Superfund. And I think that we all know that 

the Superfund process can be very cumbersome and there are 

only a minority of sites in New England that have ever come 

off the Superfund site. 

Many of these sites have been listed for over 

ten-years, without a lot of cleanup being completed. A full 

listing under the Superfund Program is a last resort and 

doesn't guarantee cleanup will happen quickly. 

My goals and I hope that they're shared, I know 

they're shared by many, is too, number one; get the property 

under city ownership so that the property can be planned 

out. 

There are thirty-acres of prime land on the river. 

Number two; is find the fastest way to clean up 

the site, without having the site be declared a full 

Superfund site. 

Number three; work with the state and the EPA to 

meet these goals. And if you recall, I know you recall that 

the EPA went in and did some cleanup last year, and that was 

under what is called Time Critical Cleanup. 

The presentation that you're hearing tonight, 

deals with non time critical removal action, which could 

cost between fifteen and twenty-two million dollars to 
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My recommendation would be that if you support the 

recommendations you hear this evening, please let EPA know 

in writing and let your Congressmen and Senators know. 

They're key players in this as well. 

From my point of view, the best case s:enario for 

the tannery site is, number one; the city gets c :nership 

without a liability. So that they can then work with the 

community and the neighbors to master plan the property. 

Another best case scenario is that fur ling is made 

available by EPA this fall so that the cleaning of the 

lagoons can begin this coming summer. 

And further testing of the site reveal's low 

levels of contamination and the site hopefully can be put 

back into productive use and it ultimately becomes an asset 

to both the neighborhood and the city at large. 

So, Mr. Chairman and members of both the EPA, and 

the State DES, whatever we collectively do, I realize there 

are no guarantees. But I believe that as Mayor, we're 

taking every available option to attempt to meet the stated 

goals as I outlined earlier. 

I appreciate the fact that you're here. This is 

the second time and hopefully we'll continue this dialogue 
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and this cooperative relationship that we've established. 

If you bear with me one more minute, I'd like to 

turn it over to George Crombie, our Director of Public 

Works. And he would like to follow-up on my remarks. Would 

that be agreeable? 

MR. JASINSKI: That would be acceptable, sir. 

MAYOR STREETER: Okay. Thank you. 

MR. CROMBIE: Thank you, George Crombie, Director 

of Public Works. The goal as the Mayor's outlined is to try 

to clean the site up as soon as possible. 

FROM THE FLOOR: Would you speak up louder, we 

can't hear? 

MR. CROMBIE: The goal is for the city to clean 

the site up as soon as possible. We want to thank both the 

EPA and the state of New Hampshire, all the work they have 

done to get it to this point. 

If you're not familiar with the Superfund process, 

or not familiar with the cleanup, the amount of time that 

both EPA and the state of New Hampshire has used to get to 

this point --

MR. JASINSKI: It's not an amplifying mike, 

George. It's just for the stenographer. It's just for the 

stenographer. Turn that to the side, George, please. Yeah. 

Do it that way, do it and face the audience, George, please? 

MR. CROMBIE: Okay. I'll try this. I'm sorry. 
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The program as the Mayor's outlined, what the city is really 

trying to do is move the cleanup of the Mohawk Tannery site, 

as quick as possible. 

We want to commend both the EPA, and the 

Department of Environmental Services for moving to this 

point as quickly as they have been able toge: :o this 

junction. It may seem like a long time to yo~ being 

residents adjacent to the property, but when you look at the 

time line that it normally takes to get to this particular 

point, it's very quick. 

The important thing is, we believe that EPA and 

the Department of Environmental Services have come up with a 

good plan. The reality is, it's going to take between 

fifteen to twenty-two million dollars in order to do the 

cleanup. 

So, I think it's very important if we can reach 

agreement to the so-called cleanup plan. Then we can start 

the process very quickly, of trying to get the money for the 

cleanup. 

One of the issues I think that's very important 

is, being listed on the Superfund chart does not mean it's 

an automatic cleanup, because through that process you still 

have to go through competition with communities all over the 

country. 

What EPA and the state has tried to do with this 
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is use the up front process of the Superfund process for a 

non time critical cleanup. 

So the goal would be that a decision is made this 

fall, early this fall, so that we can immediately move for 

the funding. If the funding was available, cleanup could 

actually start as early as next summer, is really what we're 

looking to do here. Thank you. 

MR. JASINSKI: Thank you, George. I appreciate 

the Mayor making a statement. I apologize for everybody 

else, the Mayor had a previous engagement he has to go to 

later. 

I want to go back to the process. We're going to 

get fonnal comments from everyone here this evening. We're 

here all night, as long as you want to make a statement for 

the record. 

But first I'd like to, some people are new faces, 

they want to hear a little bit more about the proposed 

approach before we talk about the comments from the public. 

So I'll let Neil at this moment, give a short presentation, 

overview of the history of the site, and EPA's proposed 

cleanup approach. Neil, if you could. 

MR. HANDLER:. Thank you. Sorry, if I block you 

guys for a second. 

tonight. 

Thank you very much, all of you, for corning 

I know this is sort of the second time in a couple 
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of weeks where we have dragged you, hopefully not dragged 

you too painfully out of your houses. But it's great to see 

all of you here and we appreciate your corning. Can you guys 

hear me in the back? 

FROM THE FLOOR: Yeah. 

MR. HANDLER: Okay. Thanks. 

I'm just curious by a show of hands, how many o: 

you folks were here at the August 7, meeting? Just trying 

to figure out how many of you are familiar with what we've 

talked about and just -- okay. 

Again, we'll try and go through this pretty 

quickly, and we'll be trying to focus on the main 

recommendation EPA's preferred remedy, which we want you 

folks to comment upon tonight, as well as through the rest 

of the comment period here. 

But certainly, if you have questions about the 

other alternatives, we can respond to them as soon as I'm 

done or. later tonight. So, hopefully we'll cover that 

ground, for you folks and answer all your questions. 

I don't know how many of you the last time we 

were out here was in February of 2001. At that time we were 

completing a time-critical removal action that was meant to 

address the most immediate hazards at the site. Those were 

the drums, the asbestos, the above ground storage tanks. 

At the same time we were finishing that up, we 
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were gearing up for the engineering evaluation and cost 

analysis. That's a streamlined approach that we use to 

address the waste disposal areas at the site. That was sort 

of the area that both the state, EPA, and the city 

identified as being probably the main concern as well as the 

community identified as being the main concern to them. 

And as part of the EE/CA, we really just looked 

closer, more closely at the nature of the extent of the 

contamination at the site. We identified the human health 

risk as well as we evaluated the cleanup options and then we 

made a recommendation for a preferred cleanup alternative, 

which is what we're hoping to get feedback from you folks 

on. 

So the EE/CA pretty much took place, the field 

activities which were completed by Tetra Tech last August 

and September, consisted of numerous test pits which were 

dug in, pretty much, there were seven waste disposal areas 

at the site. 

I know that map is hard to see, just to orient 

yourself, here's Warsaw Avenue, this is north, Fimble Door 

is up here, the Nashua River is here, and the seven areas 

which we investigated as part of the EE/CA were the two 

major lagoons down here closest to the river, area one and 

area two. Area one is the lagoon that's open at this point 

and still has standing water. 
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In addition, we looked at this smaller disposal 

area, area three, area four, and then there was another 

area, area five here which we also investigated, and then 

area six, and then area seven, which is closest to the main 

facility. 

The main reason why area five is not shown 

highlighted, this map is really meant to identify the areas 

where there was contamination detected. Area five was an 

area where we sampled, but we really didn't encounter any 

contamination. 

So in addition to the test pits and the boring's, 

we also took numerous samples, over five-hundred 

environmental samples for various parameters that would help 

us to better understand the chemical characteristics and we 

also looked at delineating the wetlands and the floodplain 

at the site. 

Just again, for clarification, a good portion of 

these two lower areas are in the one-hundred floodplain of 

Nashua River and that in itself has us concerned if there 

was ever a significant flood. 

The highlights of the EE/CA again, there's a lot 

here, and obviously we won't go through it tonight. There 

is a copy available in the local repository. 

But just in terms of the highlights, when all 

these areas, the volume, and is sort of totaled up in these 
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areas, there's approximately sixty-thousands cubic yards of 

sludge at the site which will have to be dealt with. The 

predominant contaminant's are chromium, pentachlorophenol, 

and dioxin. 

The good news from the standpoint of how the waste 

can be dealt with, it's a non hazardous solid waste. That 

means we can dispose of it as solid waste landfill, rather 

than a hazardous waste landfill. 

There was some confusion the last meeting. That 

doesn't mean that there aren't hazardous substances and it 

doesn't mean that there aren't risks posed by that. That 

just means that the waste doesn't have to go to a hazardous 

waste landfill and it's really a function of specific tests 

and the test results. 

Again, the material is very odorous, a large 

amount of sulphide compounds in it. It certainly, a 

significant portion of the sludge is buried beneath the 

water table, at least approximately 50 percent of the sludge 

in these two areas, which really, 90 percent of the sludge 

overall at the site is in area one and area two. So we have 

a significant, sort of, materials handling issue in that the 

material is so wet. 

And in terms of the risks posed by the 

contaminants and the physical conditions of the waste at the 

site, certainly there's a risk currently with the site in 
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And then, in addition, the site is zoned 
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residential and under that scenario, for a future scenario 

if the site were to be developed residential, there's 

certainly a potential risk to people who might be living at 

the site. 

So, to address those risks as well as the other 

issues such as the waste being in the floodplain, we 

developed remedial removal action objectives. And pretty 

much they're pretty straight forward, get the waste out of 

the floodplain and out of the groundwater. Remove the risk 

posed to either presently under present conditions, or 

future conditions to the public as well as to the 

environment. And help bring the site back into a productive 

use. And that's something that's been loud and clear from 

the city as well as the public. 

Again, that map, I guess we can probably skip that 

Angela. That's pretty much what I showed you here. Those 

were the areas that the EE/CA identified as what we would be 

addressing. 

And in terms of when we looked at the removal 

objectives and we looked at the technologies that are out 

there, and are available to address the site, and we went 

through a screening process -- and there were a number of 
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technologies that just wouldn't work, because of the 

physical characteristics of the waste at the site, as well 

as its location. We pretty much narrowed down the field of 

alternatives to these three alternatives. 

Alternative one: Which is the preferred 

alternative which we've identified to the community here 

consists of excavating the waste from the six disposal 

areas, transporting it off-site and taking it to a permitted 

facility off-site. 

Alternative two: Which also involves excavation, 

instead of taking it of£-site, the waste would be 

consolidated, take it out of the floodplain and be placed on 

a landfill somewhere, a secure landfill at the site. 

Alternative three: Is again, excavation and 

off-site treatment, but the distinction between that and the 

first alternative is that we looked at treating the waste 

through incineration and that really is there as part of our 

statutory requirement we have to look at treatment of the 

waste. 

When these three alternatives -- basically, we 

further evaluated these criteria's looking at effectiveness, 

cost, implementability -- sorry Angela -- and pretty much I 

think those are straightforward effectiveness. Is it 

protective to human health and environment? Implement 

ability is how easily can we implement it? Are there 
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landfills available off-site to deal with it? Are there 

incinerators, their capacities in incinerators off-site to 

deal with it, and then cost which is pretty straightforward. 

When all these criteria were compared, EPA felt 

that alternative one pretty much addressed most of the 

removal. It addressed the removal action obJectives the 

best out of all the other alternatives. 

We felt this was easiest and the most effective. 

Certainly it's protective of human health once you get the 

waste off the site and take them to a disposal, permitted 

disposal facility off-site. 

There won't be any long term risks at the site. 

And there won't be any future restrictions to the use of the 

site. And there also won't be any long term operation and 

maintenance, which there would be for alternative two, if 

you had a landfill on site. 

The estimated cost for this alternative, range 

from fifteen to twenty-two million, and that range just 

reflects just some sort of whether or not all the waste 

could be taken off-site as non-hazardous. The estimated 

time to complete would be approximately twelve-months from 

once we get started. 

Again, this is EPA's recommended alternative. And 

again, as I said it would consist of the excavation of the 

waste from the six disposal areas and taking it off-site. 
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alternative that the EPA has identified, there probably 

there may be other issues, but certainly based on the feed 

back we've gotten from the community, dust and odors are 

certainly a significant concern. 
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Obviously, if we're digging up the waste, there 

may be some potential for odors. To address that we would 

have an air monitoring program in place which would monitor 

the level of contaminants at the excavation, based right 

where we're excavating, as well as along the perimeter of 

the property to make sure that we weren't releasing 

anything. 

And going along with that also, just monitoring is 

not obviously going to be enough given the odorous nature of 

this material. We would have to be -- we're planning and 

we're aware that we'll have to use engineering controls at 

the site, such as either lime, to help control the odors. 

Also, we have looked into a system where you would 

basically around the whole excavation area have these 

nozzles which would -- they would basically shoot out an 

aerosol which is able to neutralize the odors and it's 

proven very effective for these types of odors, sulphide and 

ammonia. 

And then in terms of another big issue, obviously 

that you folks have identified is traffic. To address that 
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waste off the site. 

Obviously the site is right here on the river. 
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There's a significant residential development right here off 

Fairmount. We're going to try and we're looking at 

alternatives to avoid having taking the waste by truck if 

that's one potential way of taking it off-site. 

This way, what we're looking into is possibly 

taking the waste back here through somewhere around Fimble 

Door and to Broad Street to avoid impacting the neighborhood 

here. 

Another alternative that we're looking into and 

again, this has been a partnership working with the city as 

well as the state, and all those parties have been helping 

us in terms of trying to identify alternative ways of 

getting the waste out from the site. We're also looking 

into using this rail spur here to ship the waste off-site. 

So, which brings us again, we're looking for 

feedback from you folks~ You can either submit written 

comments to EPA, to myself, you can mail it to myself, or if 

you feel more comfortable just jotting down an email. 

Again, whatever you're most comfortable with. 

And again, tonight, we're encouraging you to get 

up and make a statement if you feel comfortable in making a 

statement. And again, you can do a combination of those two 
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things, whatever you're comfortable with. 

In terms of sources of additional information, I 

probably went through this very fast tonight and I'm not 

sure how much you gleaned from this, but a copy of the 

engineering evaluation and cost analysis is at the Nashua 

Public Library, in addition, it's on the EPA web site. 

That's the Engineering Evaluation and Cost 

Analysis is the EE/CA, just that's an acronym obviously for 

it. But then also, there is a copy of the information that 

supports the preferred remedy as well as at EPA Boston. 

In terms of the next steps, the public comment 

period will go through August 29. Obviously we're here 

tonight at the public hearing looking for feed back from you 

folks. What we'll do after tonight is, we'll take all your 

comments, evaluate them, and if need be make any 

modifications to the preferred remedy that we've identified. 

And all of that will sort of get it rolled up into what Mike 

mentioned earlier, the Action Memorandum. That's our 

decision document that documents what the clean up approach 

is going to be for the site. 

We're shooting for September. I think we can do 

that and basically once that's done we can go back to EPA 

headquarters for our funding request and we'll just 

basically then have to compete with other sites that are out 

there at this point for the funding for next year. 
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If we get the funding in the near future, then we 

think basically we can be out there by the summer of 2003, 

beginning the cleanup and again, as I mentioned earlier, 

we're estimating a year to complete. So hopefully by summer 

of 2004, we would be done with the removal of the waste 

disposal areas. 

The one other component that's out there and just 

briefly touch on, the EE/CA is really focusing on the waste 

disposal areas at the site. 

There may be some other -- certainly, there are 

other concerns out there that we feel questions need to be 

answered about, such as, whether there's any contamination 

in the building? What's the extent of the contamination in 

the groundwater beneath the site? As well as, what's the 

extent of contam -- what are the impacts at the site, the 

waste disposal practice of the site have had on the river? 

Those other areas, the groundwater, the building 

and the river, will be part of the remedial investigation, 

which the state of New Hampshire is taking the lead on 

through a cooperative agreement and that is expected to 

begin hopefully this fall. So with that said, I think I'm 

through. 

MR. JASINSKI: I'd like to ask if there are any 

clarifying questions on what Neil presented to you tonight? 

It was short and quick. I'll be giving you comments. So, 
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any questions you may have on this proposed cleanup 

approach, or any thing in details, I ask you to ask those 

questions now? Ma'am, please state your name? 

MS. CORKERY: My name is Catherine Corkery, I'm 

sorry, I probably just missed it, but was there any 

groundwater contamination at the site? 

MR. JASINSKI: Neil? 

MR. HANDLER: Yeah. As I mentioned, we really 
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haven't focused on that at his point. 

sludge. 

It's been mostly the 

There's been some preliminary -- Lhere was some 

data back in some of the earlier investigations and the 

state recently completed a -- just a preliminary round of 

sampling. John, would you like to just talk about the 

groundwater sampling? 

In summary, we've just really began to look at 

that, but maybe you can just --

MR. SPLENDORE: Yeah, there is groundwater 

contamination above our standards. It's not very, very high 

above our standards. So, it's of concern to us. Nowhere 

near the concern of getting the sludge off the site. 

We did go out, I actually went out, I forget when 

it was when we last saw it. And we confirmed the earlier 

round there were findings. It's there. It's above our 

standards. It's not by any means one of our worst sites. 
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MR. HANDLER: And just one thing I'll add. The 

contamination does seem to be, the groundwater contamination 

does seem to be pretty low class, at least based on the data 

we have received so far. It's really around these two main 

sources, the two largest lagoons, which make sense from the 

sta~dpoint, that's where most of the waste has been 

disposed. 

MR. JASINSKI: Ma'am, do you have a clarifying 

question? 

FROM THE FLOOR: I did. But I'm sorry --

MR. JASINSKI: I'm sorry. Wellj you have one 

follow-up? 

FROM THE FLOOR: Yeah. Just a quick follow-up 

question. Was there any test done on the river? 

MR. JASINSKI: Were there any tests done on the 

river, John? 

MR. SPLENDORE: We, I didn't do any tests recently 

on the river. We did do -- the state did do tests of the 

sediment back in ninety-three, and found some levels of 

chrome and some other contaminants. Not a clear cut not 

clearly attributable to the tannery. We think it probably 

is, but nothing that jumped right out at us. And surface 

water samples John, do you recall that? I think that at one 

time there was some surface water samples. 

MR. REGAN: I think there was some surface water 
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samples. Certainly we can check our files for you. Again, 

the focus that we felt was on the sludge, and there were 

other things that we needed to look at. 

But, no matter what was going on with the 

groundwater and what was going on in the river, the sludge 

needed to go, and it needed to go sooner rather than later. 

So that's the focus of EE/CA. 

MR. SPLENDORE: There is more work planned right. 

You up front, Ma'am? You got a question? 

FROM THE FLOOR: I was going to ask him about the 

same question, but I'm wondering about the testing of it, 

how they do test it, the water? 

MR. REGAN: The groundwater? 

FROM THE FLOOR: The groundwater, water, you know 

that goes into the ground and that's where it is down there. 

The bad stuff is way down there. It's sitting way down 

there and I'd like to know how far down you tested the 

water, where the -- ~d leading down there into the ground, 

beneath the water, and in the soil? 

MR. HANDLER: I don't know off harid the exact 

depth of the wells John, and I don't know if you know it. 

But I think they were -- I mean, I think they were somewhere 

twenty, or thirty-feet down below the surface. But other 

than that John, do you have -- know any --I guess I'm not 

even sure of the exact depth of the wells --
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MR. SPLENDORE: No. That's about right. 

Generally the wells were about thirty-feet deep, probably 

close to the bottom of the sludge. So, there are deeper 

wells planned for the next phase to work. 
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Again, our feeling is that the source of any 

groundwater contamination would be the sludge material. So 

the sooner we get can get it out of there --

FROM THE FLOOR: Well, it's so dirty, it's 

horrible. 

MR. HANDLER: Right. That was our dig. 

FROM THE FLOOR: .. And that's what I'm talking 

about. I'm looking at both things. 

MR. JASINSKI: George do you have a point for 

question? I saw your hand. 

MR. CROMBIE: There's two things that hopefully 

will help explain what we're trying to do here. The first 

is -- two things are running parallel with this, hopefully. 

And it's all predicated on --

One, is to try to get the sludge oµt of there. 

At the same that would be running parallel to that 

beginning almost as we speak, DES is doing water analysis on 

the site. If they come out with very little contamination, 

the site then can go back into a very productive mode as 

soon as the sludge is removed from the site. 

However, if they find a red flag, or a smoking gun 
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on that property, or in the river, then all bets are off. 

It's a very different project. 

MR. JASINSKI: We would be back here probably 

proposing to you other alternatives to clean it up? If 

that's the case, but right now we're trying to focus in on 

sludge waste for tonight's public hearing. 
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MR. CROMBIE: So the best case scenario is that 

you remove the sludge over the next year to eighteen months. 
0 

If the tests that the state is doing comes back negative, or 

there's not a lot of pollution. So you can take the 

property and then reuse it again. That's a best case 

scenario. 

The worse case scenario is, not removing the 

sludge, as well as finding out there's a lot more pollution 

on the site, which would extrapolate into a lot of time 

before the site could ever be brought back in a productive 

manner. 

MR. JASINSKI: I do want to get into your public 

comments so, you really need to ask a clarifying question. 

We can try to clarify what we're proposing, but if we get 

into the different tangents I'm going to have to stop this. 

Ma'am? 

FROM THE FLOOR: Well just to go one step further 

with that, I've asked several times if the wells have been 

tested, is it safe.for us to grow in our gardens and to eat 
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the food that's in our gardens. 

So has any bigger testing, you know, it's a 

tannery site and they've been movies on tannery sites, is 

there any wider scope that's been investigated. 

Maybe we're going to fill a little cav -- maybe we 

think it's a teeny problem, but maybe it's much bigger than 

it is. 

MR. REGAN: There any residential wells in the 

neighborhood? 

MR. HANDLER: We have tested some and I know the 

Department of Environmental Services, we know most of the 

area is on municipal water. 

Want me start again? 

FROM THE FLOOR: I can't hear a thing. 

MR. JASINSKI: Okay. To clarify the purpose of 

tonight's meeting is to talk about this non-time critical 

removal action. And the logic of focusing on that is we was 

told that the sludge is there, is a source of concern for 

both the groundwater, for the people coming in contact with 

it in the river. 

And we have done some sampling. Earlier meetings, 

we did take some names down and we did do some residential 

sampling. We did not find anything that looked to be 

related to the site, off-site. We are doing more detail 

review of that. And again, we can talk afterward about if 
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there are people on water. 

Our sense is that most of the people are on Nashua 

Municipal water, but we are looking -- we know we have a 

problem in front of us, we're trying to focus on that 

problem, at the same time, look to see if there's other 

issues out there that could either be big or small. 

As John indicated, the initial look at the 

groundwater from the site, is it's not as bad as what we see 

at other places. Do we need to address it? Yes. 

MR. HANDLER: And we're doing more investigation 

this fall. 

FROM THE FLOOR: Well, the problem is we're 

looking at development now, we're not thinking about the 

people that live around the site. The kids have been 

swimming in the river. 

MR. JASINSKI: No. 

FROM THE FLOOR: Our kids are swimming in the 

river. 

MR. JASINSKI: No. We're looking at all this 
', 

Ma'am, because even the state is going to be out this fall 

doing more studies. 

FROM THE FLOOR: No. We want you to -- the 

people, we're not worried about developing the land, we're 

worrying about lives. 

MR. JASINSKI: One last clarifying question and 
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then I will go to the hearing. 
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I saw a question back there, 

Ma'am? 

MS. GORMAN: Yes. I'm Marie Gorman and I have a 

question regarding to the application itself. Are we asking 

the Federal Government the entire amount of fifteen to 

twenty million dollars, and is there any matching fund 

associated with it, averted to state or to the city? 

MR. HANDLER: We would be asking for the full 

amount and there aren't any matching funds. This is for 

removal action. There's no cost sharing involved for the 

state. So basically it would be 100 percent tax dollars 

paying for this. 

dollars. 

FROM THE FLOOR: Here we go, it's our money? 

MR. HANDLER: Yeah. Your money, I said tax 

FROM THE FLOOR: So it's paid by the tax dollars. 

MR. HANDLER: Yep. Yep. Yep. 

MR. JASINSKI: I'd like to go to the formal part 

of the hearing, if you could come up, make your statements, 

we'll be here later, and if you have any other types of 

technical questions, watering your lawn, whatever. 

But I want to try to get your comments on the 

record this evening, on the proposed clean up plan for the 

Mohawk Tannery Site. If you could come up to the 

microphone, and come to this side, it would probably make it 
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easier. And speak into this mic. It does not carry so 

speak loud. 
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Please give your name for our court stenographer, 

your association with the site. 

microphone. 

I don't usually need a 

And try to limit your comments to ten-minutes. 

you have something you want to give out, as far as something 

in writing, please hand it to Neil this evening. 

I have a few requests all ready to make 

statements. Some of you may have white cards, if you want 

to make a statement, please, Angela Eoharrigo will go around 

and get your cards. 

Put your name on there sol can call you as we go 

through this. I have four cards already that I have to let 

them come up first. 

And I would please ask Mr. Jeff Rose, Projects 

Director for Senator Bob Smith's offi-ce to step to the 

podium, please? 

MR. ROSE: Good evening. My name is Jeff Rose and 

I work for Senator Bob Smith, and I'd first and foremost 

like to start off by thanking the EPA and the DES for having 

this public hearing. And for making all the information as 

conveniently available as they do to all of us, so we can 

get a handle on what the situation is here. 

Senator Smith feels very strongly in his work to 
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try to follow what Mayor Streeter indicated in his opening 

remarks. And that is to get this site cleaned up as quickly 

as possible and in the best manner in which we can do so. 

We have been working quite some time with city 

officials as well as the state and the EPA, and we feel very 

confident that things are moving in a very positive 

direction here. 

As ranking member of the Environment and Public 

Works Committee, we feel very encouraged that this site 

should be able to be cleaned up, in a very timely manner, 

and streamlined, and we'll make sure that we use our ability 

to continue to try to help the City of Nashua in cleaning up 

sites that have some environmental challenges. 

We certainly had some successes with the John's 

Manville site. And we look forward to continuing to work to 

make sure that the site is cleaned up. Again, in a timely 

manner and a manner that works best for the City of Nashua. 

So with that, I thank you very much. 

MR. JASINSKI: Thank you Jeff. I have a card for 

a David Gleneck, State Representative, from Ward four, 

please? 

MR. GLENECK: David Gleneck, 34 Tampa Street. 

a resident in the area, have been a resident for about 

I'm 

45-years and I was part of a group that fought the city and 

the DES over the clean up and over the odor on this 
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particular tannery. 

And at that time, when the treatment was going on, 

the State DES, says treatment was good and adequate. The 

tannery closed and now it's a Superfund Site. So my 

credibility in their statements is a little bit short. 

My concerns are this, it's been said tonight, 

three or four times, we need to put this back into 

productive use. Is this being accelerated for the single 

purpose of putting it back into productive use? Is this 

being done to aid a developer? Do we have a plan for the 

land, if the grant comes through and we get this cleaned up? 

Is there other things going on that we're not being told? 

MR. CROMBIE: May I cut in? 

MR. GLENECK: If you can answer, yes. 

MR. JASINSKI: George, George, no, not right now, 

maybe later. Please, make your statement, sir. 

MR. GLENECK: I'm also concerned about how this 

particular project gets connected to the aroad Street 

Parkway, because it's been listed as an EPA cleanup site for 

the Broad Street Parkway, yet it has no physical connection. 

Nobody has answered that for me in ten-years. And it's been 

listed for ten-years, and I've asked that question before. 

I think that if we cancel this from the Superfund 

Site and we don't get the money from Senator Smith's office, 

or from the Federal Government, what happens? Do we go back 
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to ground-zero, and have to reapply? 

So I'm concerned about a couple of things that 

we're not getting information on. It's all nice and rosy if 

it does come about and we get the money, but if we take it 

off the Superfund Site and we don't get any money from the 

Federal Government, then where are we? Thank you. 

(Applause.) 

MR. JASINSKI: Thank you. I would suggest maybe 

Mr. Gleneck that maybe you and Mr. Crombie can talk a little 

bit afterward too. I appreciate your comments for the 

record, and we will address tlwse in our response summary, 

as we go through the fina~. John Regan, Depar~ment of New 

Hampshire EES, please? If you have any white cards, please 

put your hand up? So, Angela can come around, or just raise 

your hand and I'll call you as we go around. 

MR. REGAN: Good evening again. My name is John 

Regan and I work for the New Hampshire Department of 

Environmental Services. I have a few brief comments. The 

purpose of these comments are twofold, one is to make some 

comments for the public record, which is why we're here 

tonight. 

And also, second, hopefully convey some 

information to you about the department's position with 

respect to this particular project. 

I'm going to offer some initial comments about the 
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department's work to date. We will follow that up in 

writing, but what we want also to do is hear from you folks 

tonight. 

A little bit of how we got here, the department 

after consulting with the city approached EPA about their 

involvement, because frankly we weren't able to get a 

private cleanup. We weren't able to enact a cleanup working 

with the owner. 

Early on in this process, the department 

recognized that the tannery's waste is a lot of sludge, 

which we've talked about tonight, which is approximately 

sixty-thousand cubic yards. It is likely the most 

significant environmental issue at the site. 

As a result we worked to focus on solutions to 

address the sludge as soon as practical. And that was the 

purpose of the EPA's Engineering Evaluation, Cost Analysis 

Study. 

The department has worked with the EPA closely 

during this process, in consultation with the city, and 

there's been several things we've done. Neil\has talked 

about the characterization of the sludge, which is important 

to figure out what we do with it, and also to develop 

remedial alternatives that would be acceptable to the city 

and the community. 

Our department is supportive of the recommended 
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alternative that EPA has made tonight, which is to remove 

the sludge from the site and dispose of it at an approved 

off-site landfill. 
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However, having said that, we are here tonight to 

listen to the input from the public and we look forward to 

your comments. Thank you. 

MR. JASINSKI: Thank you, John. The next white 

card is Sandy Belnap. I think I said that right. 

MS. BELNAP: That's correct. 

MR. JASINSKI: Would you state your affiliation 

with the site for me? 

MS. BELNAP: Sure. 

MR. JASINSKI: And if you have something in 

writing 

MS. BELNAP: I'll send that separate, because I 

have my handwritten notes all over it, from the discussion 

tonight. 

Belnap. 

MR. JASINSKI: Okay. That's fine. 

MS. BELNAP: Good evening. My name is Sandra 

I'm the property.owner at 40 Fairmount Street. 

Just over three-years ago, the twenty-year challenge of 

obtaining Superfund monies to clean up the Mohawk Tannery 

Site came back into our worlds. 

As a neighborhood, we need to look at these 

conflicting issues and thoughts around the cleanup for the 
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site. In an effort to keep my comments on track this 

evening, first of all, I've written them down so I cannot 

divert from my issues. 

But I would like to focus on two of my most 

prominent concerns that many of you have shared with me as 

I've talked to you through our neighborhoods over the last 

few weeks. 

First of all, how and when do we finally get 

funding, whether it's city, state, or federal? It sounds 

like federal funding to clean up the site. 
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And secondly, what should the cleaned up site be 

used for? Earlier this month on August 7, the EPA and New 

Hampshire DES, held a public meeting to explain the three 

cleanup options that were explained tonight. 

The recommended alternative to excavate the 

sixty-thousand cubic yards of waste to an off-site facility, 

will cost fifteen to twenty-two million dollars. According 

to the information shared at that meeting, once Superfund 

monies are obtained, the cleanup will take approximately 

twelve-months. 

To me, given that this process was stalled for 

almost seventeen-years, since the time that many of you in 

this group tonight closed that tannery site, we've made 

great strides over the last couple years. 

Now it's time, we're back on the New Hampshire DES 
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radar screen, the EPA radar screen, and the city radar 

screen, we need to take action. 

I do have a concern that this progress may be 

compromised by the City of Nashua's recent discussions with 

Senator Smith. Earlier this summer, prior to the August 7, 

public meeting that was discussed earlier tonight, the city 

asked Senator Smith to stop the process of adding the Mohawk 

Tannery to the national priority list. 

I do not understand why the city officials did not 

share this information with us at a public m~eting, on 

August 7. Especially if the intent was to seek other 

appropriations that will lead to quicker cleanup of the 

site. 

The EPA, and New Hampshire DES, have both been 

very forthcoming and open with information discussions. 

Unfortunately I have concerns that our city officials are 

not committed to working with our neighborhoods and 

residents as the other public officials and agencies have 

been. 

I have voiced concerns this week with city 

officials. That while they feel they are doing the right 

thing for the city that the perception amongst the 

neighborhood is that they're working against us, not for us. 

As I don't have enough information to make a 

comment of whether or not the current path of being added to 
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the NPL for Superfund listing, is or is not a better 

alternative, I'd like to pose a few questions to 

Representatives from Senator Smith's office. 

Marty Hall in Washington, D.C. last week. 

I spoke to 

If indeed there's a separate appropriation for 

seven-million dollars for cleanup, why is this less than 

half of the amount of the fifteen to twenty-two million 

dollars that's proposed in alternative one? 

Additionally, will obtaining this funding really 

be faster than the process that we've already been fully 

engrossed in? If it is, open up your discussions and 

decision making to the residents of the neighborhood. We 

want to be involved. 

Believe it or not, we could help you through this. 

There's a lot of passionate people that feel that we need to 

do something and make this happen. 

We don't need individuals or agencies seeking hero 

status to obtain funding for us. We need to work together 

as a community to resolve this issue. o 

Is being listed on the National Prio~ity list 

really a worse stigma to this city, than having a site 

continually ignored because it does not fit into a person, 

or a group's political agenda? 

The second issue that continually comes up, 

regarding the cleanup of this site is, what will happen once 
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it's finally cleaned up? 

I've been talking to many of you that are here 

tonight. Most of the people don't want a development of 

housing, whether it's low-income, or luxury condos along the 

riverfront. The desire is for some type of park even though 

we know that this is probably not desirable for a city 

seeking tax revenue. 

No matter what happens, we don't want the current 

property owner to be able to continue to profit from the 

site after the cleanup. There is still business activity at 

the site today. 

This shouldn't be located on our now residentially 

zoned neighborhood. We have excessive truck traffic 

traveling at excessive speeds, from various landscaping and 

other types of businesses all week long, including weekends 

and evenings. 

We shouldn't have to tolerate this. 

To the EPA, and New Hampshire DES, thank you for 

keeping the residents involved in this process over the past 

three-years, including this hearing tonight. 

John Splendore from the New Hampshire DES and Neil 

Handler have always, every single time returned my phone 

calls, and have never made me feel like an idiot for calling 

in and voicing my concerns. And I thank you for that. 

You have both spent time to answer my questions 
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To the city, please work with us, the residents, 

the taxpayers, and the voters. We are in your neighborhoods 

and you represent us. 

going on. 

It's okay to be open and share what's 

How about fulfilling past commitments of 

neighborhood meetings on this topic, or create a 

neighborhood task force to work with you? When we don't 

hear anything, your curt response of having the right to 

confidential discussions, or that your schedules are too 

busy to have meeting with us, is not acceptable. We all 

need, and believe it or not, some of us even want to work 

together as a neighborhood. 

The community with our elected officials and 

public agencies, it should not have taken twenty-years to 

get to this point and we shouldn't have to wait for another 

twenty-years. Thank you. 

(Applause . ) 

MR. JASINSKI: Thank you, Sandy. I have a request 

for a Catherine Corkery? Catherine's with the New Hampshire 

Sierra Club. 

MS. CORKERY: Yeah. 

MR. JASINSKI: Did I say that right, Catherine? 

MS. CORKERY: Yes, you did. And thank you. 
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MR. JASINSKI: Anybody else if you have a question 

or a comment for the record, please raise your hand and put 

your white card up, or just raise your hand. Catherine? 

MS. CORKERY: Thank you. Thank you very much. I 

only hope I can be as eloquent as you just were. Thank you 

Neil for having this hearing. And thank you EPA people, 

it's great to have you here and provide all the information 

you have. And also the City of Nashua, it's also good to 

see that you're here, and really involved, and all you 

citizens. 

Ten-years later it's pretty exciting to actually 

have the hearing and really see this process move. And 

that's actually what I wanted to talk about. 

This is a public hearing. And guaranteed with the 

Superfund funding and this whole Superfund process, there 

will be a number of guarantees for you. 

There are guarantees that this will be a public 

process. There are guarantees that you will have input in 

this process. There is a guarantee that it will be 

thorough. That they ha~e set priorities as they said, 

dealing with the sludge, and then, tpey'll deal with any 

water contamination, and that's thorough. 

We know that it's going to be cleaned up and maybe 

it will take time, maybe it's not as easy. It's difficult 

to have these kind of conversations, but we need to have the 
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input and Superfund provides that. 

The only problem of course, is what, have we all 

heard? Funding. Superfund has lost its major backer, which 

was a tax on these chemicals. And I'm no expert. These 

guys could definitely give you a better history of 

Superfund, and the tax. But that Superfund tax, it came 

together and you guys know, in 1980, and it went on until 

1995. And in 1995 this tax was not reinstated in congress. 

So our bank account, our Superfund bank account is 

quickly dwindling and it's relying on our taxpayer dollars 

now. And so we have to look at our delegation co 

appropriate taxpayer dollars to clean-up our water, to 

clean-up our backyards,_ when the polluter needs to pay for 

this. 

And the Mayor's plan and I'm very interested to 

learn more about it, but it leaves a lot of questions. And 

you touched upon a lot of those questions, and I think you 

had some really great solutions too. 

One of the questions is, will the citizens of 

Nashua be allowed to make public comment and input like we 

are today? 

Does the city have the expertise to clean up 

something like that? What are the differences between the 

plan? And why so much money? Why is there such a 

disparity? We don't know. And the question then becomes, 
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will the Mayor's plan leave pollution there? We don't 

it's a good question that we don't have the answers to yet, 

and I'm very interested in hearing what the Mayor's plan 

will be. 

But I just wanted to encourage all of you to 

really think about this and what it means. And I think we 

are doing that. We have a lot of good questions flying 

around the room today and hopefully we ,·an catch a lot of 

those and find the answers that match them. 

But overall, what needs to happen is, and this is 

nothing that obviously we will not get done today, but we do 

need to reinstate the Superfund tax, so that this 

responsibility to clean up sites like the Mohawk Tannery 

here, in Nashua doesn't fall on the taxpayer dollars, or the 

citizens in New Hampshire and all over the country. 

And I just thank you for your time and I certainly 

hope that I can be of some resource to you. Thank you. 

(Applause.) 

MR. JASINSKI: I have one other card, Paula 

Johnson, Alderman at Large. 

MS. JOHNSON: Thank you. Good evening my name is 

Paula Johnson. I'm Alderman at Large here. I'm sorry I 

wasn't here when this first began this evening, but I've 

been told -- I would say that almost all of the meetings 

that have been held for at least the last two-years when I 
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first started on the Board of Education. 

My concerns were trucking some of this toxic waste 

out and the smells around the surrounding schools. Now I'm 

hearing another plan here. I'm really concerned about this, 

because I sat through many meetings. I sat with meetings 

talking about whether or not we were going to put the sludge 

on trucks and put it to our own landfill. And I'm still 

concerned, is this going to happen, because I'm looking at 

the chart here and they're not talking about bringing it up 

through Fimbel's by the railroad tracks. They're talking 

about on Broad Street. 

Well, my concern if it goes on Broad Street, it's 

going to go on the highway, then down West Howell Street, to 

our landfill. We have abutters at the landfill, I think 

they've had enough. 

I know that I live down from the landfill. I've 

had enough with the smell of the landfill for like the last 

four-years of this and we don't need any more smells. 

When we talk about that we don't want the 

taxpayers to pay for this and that we should have the 

company's being paid for -- the polluters, I think we really 

need to take a look at this whole scenario now. 

We don't get the violators to pay for this, 

whether it's federal dollars, state dollars, or Nashua 

dollars, it's taxpayer's dollars. And it's about time these 
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These people pollute, they need to pay for it, we 

should not have to pay for this anymore. And the sad thing 

is, the owner of this company might walk scot free, and you 

what? We the people now have paid for this again through 

our tax dollars. 

My other concerns are, how toxic is toxic? It 

depends on what your scale is and my scale is of toxicity 

and what's sitting in that groundwater, and what's in the 

river. 

toxic. 

These are toxic chemicals. Dioxin we know is very 

We know Chromium is toxic. What level of it is 

safe? I don't think there's any level that's safe. 

I feel bad for the people that have lived with 

this for so long. I remember when I used to take my 

children to preschool and we used to get off from Exit 5, to 

Exit 6, and the smell coming across at that area, at that 

time, it was horrible. 

Nobody really knew when I moved into Nashua in the 

early 80's what was exactly going on, but you knew there was 

this smell when you got off the highway. 

I wanted to thank Angela and Neil. They did come 

to my house and ask me a lot of questions and I hope I 

helped them, the EPA and DES, and I've never been a big fan 
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of ~ny government agency. And I'm proud to say that, you 

know -- I am part of government now, I don't know. But I 

guess I'm the outsider in government here, as many people on 

my Board looked at it. 

Is quicker the better solution here, to clean it 

up? Nobody knows, because my concern is are we going to do 

this quicker and we're not going to clean it the way we 

need. 

Redevelopment, I've heard that there might be a 

contractor that's interested in that development, in that 

area. What do you want to put there? 

My question, I've sent it to Neil was, I think 

that any time you cleanup any toxic area, whether it's on 

the Superfund Site, or not, it should always be posted, and 

everybody should always know what they're going to live on, 

what they're going to play on, and what can eventually come 

out of the ground, because nothing can guarantee me that 

once you've finished cleaning up that area that you've got 

every bit of contaminant, every toxic chemical out of that 

ground. 

Remember how many years it's been sitting there? 

How far down it's gotten? And you can't tell me that you're 

going to get everything out of that ground, everything out 

of the water. 

But I do want to thank everybody for the hard work 

APEX Reporting 
(617) 426-3077 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

48 

they've done. I think community involvement, whether in 

this, or any other project is the most important thing, 

because us, as your elected officials, whether at the state, 

city, or federal level, don't know what you're feeling, 

unless you tell us. And that's the most important thing. 

By you coming out here tonight and making these 

comments, you're telling me things that I need to know. 

And I've gone to as long as I don't have another 

meeting scheduled, I do my best to come to as many meetings 

as I can. And thank you all for corning out here tonight. 

(Applause. ) 

MR. lTASINSKI: I'd. like to emphasize what Paula 

said. We are very interested in comments, either tonight or 

before August 29, in writing, by email to Neil, whatever 

way, shape, form you want to get them to us, we are in a 

thirty-day public comment period process. 

Your comments are important to us. They will 

shape the final decision on how to clean it up under the 

time critical removal action. 

Does anybody else wish to come and.make a 

statement? Sir, I saw your hand first, and then the lady in 

back. Would you state your name? 

MR. DUFO: My name is Jim Dufo, 6 Huey Street, we 

have abutted the property for quite a long time. I have to 

admit that my mother-in-law and my wife are a lot closer to 
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this comings and goings than I am. 

But I can say this, it looks like we have a plan 

in front of us to fix the site. Thank you very much to the 

EPA and the DES. This has been a long battle. These 

battles go back. 

Not to bore you with the histrionics, but the 

battles took place in this room, some twenty, twenty-fives 

years ago when permits were being given to that site, to 

produce the toxins that we're now trying to take off-site. 

The most confusing part of sitting in the 

audience, it looks like there's a plan B developing here, 

from the city, which is in the eleventh-hour, contacting our 

Senator's office saying, we don't want to list the site. 

And the majority of us sitting in this audience 

don't understand that. We have a plan. The plan is 

comprehensive, it's broad based, it even has on page, if you 

all have this document, you can flip to page 6, it even 

talks about residual effects that will be developed and 

explored. It's complete, and it is comprehensive. 

Now in the eleventh-hour, plan B shows up and no 

one understands it. It looks like an attempt to derail the 

listing of the site. We just don't understand what that 

means. It's the sheets being pulled out from under us, and 

that's probably the biggest concern we have at this point. 

You heard earlier, Sandy Belnap speak and she's 
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very eloquent and addressed the points one, after another. 

If we had a tape of that, we could play it back. I'd like 

to give the rest of my time so that we could hear it again. 

Before I give up the podium here and go sit down, 

that's the concern. The concern is on the faces of the good 

people sitting out there is, what is this plan B? This 

undefined plan that's all of a sudden showing up after all 

this work's been done. After they've been out there for 

two-years drilling holes and working on that site, and 

climbing around in those damn monkey suits and what not. 

Now we have this thing documented and it looks 

like we're going forward. There's a risk of money not being 

approved for the site? Well, guess what? The money will 

never be approved for the site if you don't list the site. 

Plan B has been brought to us today, or at least 

mentioned today, and nobody understands it. And it looks 

like a -- it flies in the face of all the good work that has 

been done. Thank you. 

(Applause.) 

MR. JASINSKI: George, I'll let you, after the 

comment period, you need to address that kind of question, 

please? But at the formal hearing, no, not right this 

minute, I'll just give you an opportunity after I close the 

hearing, because I do have a comment from Mary Gorman. 

Would you like to make a statement? 
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MS. GORMAN: Yes, I do. I really do. I'm Mary 

Gorman. I live at 44 ½ Amherst Street and I'm also a State 

Representative for Ward 4, and I want to thank everyone for 

coming. And I believe that the EPA has high standards. 

think DE 

I 

FROM THE FLOOR: Can you talk louder? 

MS. GORMAN: I believe that EPA has high standards 

in regard to a complete cleanup of this site. And I am 

warmed by the fact that the DES, the Department of 

Environmental Services, in New Hampshire, feels the same 

way. 

And I am very much concerned as a parent, for the 

toxics that have existed in the area and the effect upon the 

residents. I agree with the previous speaker that if it is 

not listed as a Superfund Site, we cannot make application .. 

I believe we should do this. We have a plan in 

action. We should go forward. And I believe there is a 

strong case. And I wish to thank DES, and also the EPA. 

Thank you, very much. 

(Applause. ) 

MR. JASINSKI: Mr. Crombie wants to make a 

statement for the record. George, please? 

MR. CROMBIE: I think there's a lot of 

misinformation. As I hear what's being discussed tonight, I 

think it's important to give the perspective of the city. 

APEX Reporting 
(617) 426-3077 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

L9 

20 

21 

22 

23 

24 

25 

52 

Let me begin with -- Superfund to begin with, or 

the issue of Superfund. Don't take my word, but look at 

sites around the country and see how fast these sites have 

been cleaned up and what you will find, is these sites have 

not been cleaned up for years, and years, and years. 

So, the notion that a site is on the Superfund 

list that you're going to get that site cleaned up and 

you're going to get the money to do it that just isn't the 

case. 

The second thing is, prior to becoming the Public 

Works Director, I was an environmental regular, and we tried 

to do everything in our power to find a way, to get a site 

cleaned up before it went on the Superfund list. 

Now there's been discussions relative to the plan 

that we talked about. I think there's two important things 

that I'm not sure got through tonight. 

The first is, if a site is under discussion for 

Superfund listing, EPA, has the ability to come in and do 

certain work, which is called Time Critical, and Non-Time 

Critical Work, before it's listed. 

And what the city is trying to do is get this work 

done before it's listed, and there's a good reason for that, 

because when you look what's happening on a national level, 

there is a position and a structure, not to fund the 

Superfund Program. 
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So one of the goals is to try to get this done as 

soon as possible, because we view that in the best interest 

of the City of Nashua. 

The other thing that you'll find is when you look 

at the Superfund Program, a tremendous amount of money goes 

into Superfund, without really doing any real cleanup and 

you just have to look at the sites across New England. And 

this has nothing to do with EPA, or DES. They're very good 

people, they work very hard, they do everything they can to 

get the·program completed. 

TLe reality is, there isn't the money in the 

Superfund Program to do the type ,)f clean up ::hat's needed. 

And what you need to do, is you n,~ed to comgecc for that 

money. And the faster you have a solution, and the faster 

you can go to try to get the money, the better position that 

you're in. 

The city is trying to do everything to move this 

process just as fast as it can. The easy thing to do is 

say, we're going to list it on the Superfund Program. That 

doesn't mean the site's going to be cleaned up. 

And if you believe that it should be listed, the 

next question you should ask is when is the money going to 

come to clean up the site. And I would get a letter and I 

would get it guaranteed, because just listing doesn't mean 

you're going to get the money. 
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So the strategy that the city has been using, in 

working with DES, in working EPA, is try to get the sludge 

out of there without listing the site. The notion because 

they have a remedy now, does not mean that, that site will 

be cleaned up. Whether you list it, or you don't list it. 

FROM THE FLOOR: Is there still a little time to 

make a rebuttal? 

MR. JASINSKI: Do you want to make a statement 

before the -- Ma'am? Please state your name and your 

affiliation from the podium? 
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MS. DUFO: My name is Stephanie Dufo. I live at 6 

Huey Street, Nashua, New Hampshire. I've been fighting this 

for thirty-years. You can't imagine what we've been 

through. You weren't here. It's been unbelievable. We 

went to meetings back twenty-five years ago and the alderman 

put their backs to us. 

Now you're talking with the city again, and the 

city is saying, take us off the list, we're going to do it 

ourselves. Please don't believe the city. They've never 

been there for us before. Walk to and through our 

neighborhood, and then take the road that goes to the grade 

school. We don't even have sidewalks for our kids. 

Do not listen to the city. They're not looking to 

protect us. They have never been there to protect us. 

Please listen to the neighbors of the polluter. Please 
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whose decision is it?· Is it the Mayor's decision? He's 

been here for a year and a half, or two-years. Where was 

he?· He worked for Memorial Hospital. Warren Keane was on 

the Board of Directors of Memorial Hospital, when people 

were getting cancer in the city. 
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Warren Keane is the owner of the tannery property. 

He was on the Board and he was the President of th@ Bo~rd of 

Directors, of Memorial Hospital. Mr. Streeter was 

associated, he worked -- he was employed by Memorial 

Hospital. 

Now, we have Mr. Streeter here saying, take us off 

the Superfund list. We have Mr. Warren Keane sitting here 

watching the whole charade. He can afford his own business. 

He can afford to pay his taxes on his house. He can afford 

to take trips. He can afford to pay for his lawyers to 

protect him. He has rented this property to every Tom, Dick 

and Harry. The gates are never closed. There's kids 

swimming in the river. Please do not trust the city. 

Please do not -- who is going to make the decision 

of whether this comes off the Superfund site?\ Is it Maurice 

Arella, past Mayor, was just cared about us so much, he just 

sold our Pennichuck Waterworks. (Laughter.) Don't trust --

MR. JASINSKI: I'm going to --

MS. DUFO: this man. 

MR. JASINSKI: Ma'am. 
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MS. DUFO: He is io the same room --

MR. JASINSKI: Ma'am. 

MS. DUFO: with owner of the property and he's 

not there for us. 

MR. JASINSKI: Thank you. 

MS. DUFO: Please think of us. 

MR. JASINSKI: Thank you. 

(Applause. ) 

I'd like to --

MR. JASINSKI: I know it's difficult to try to 

make comments on the proposed plan that we have in front of 

you, but please try to make your comments toward the plan. 

MS. DUFO: Please investigate my statements. 

MR. JASINSKI: I appreciate your comments. If 

there is anyone else that would like to make a comment on 

our proposed approach for Mohawk Tannery, please step 

forward. If not, I'm going to close the formal hearing and 

then we can have a discussion if you want, about all of 

these other issues. 

Are there any other formal comments for the 
I 

hearing? I remind you that you have until August 29. 

Ma'am, do you want to make a statement on the proposed 

cleanup approach? 

I know there's a lot of issues dealing with 

Superfund sites, a lot of issue5 dealing with waste, but I 

want to try to keep the focus on the proposed approach, 
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please? 

MS. YUKNOVITCH: I'm Dora Yuknovitch, 10 Huey 

Street, Nashua New Hampshire. I've been a resident of the 

Fairmount Heights from -- I hope you can all hear me? Maybe 

you hear me better this way? 

FROM THE FLOOR: Yes. 

MS. YUKNOVITCH: Okay. I just want you to know 

that we have to take care of ourselves. We cannot, 

definitely not, I have to repeat what my daughter said. We 

have to look after ourselves. Our alderman, I tried to have 

him help me once, he slapptc me in the face by saying, we 

cannot have a four-way stop sign. 

Well, I was looking for the children of Nashua, on 

the summer time. When they're playing in the roads, 

three-quarters of the year, so they could have joy of 

playing on the bicycle and everything, he turned around to 

winter, three-months. Maybe it snows two, or three times 

very hard that you have to be careful and stop. 

So, we lost the stop sign, because he was so 

generous for the people down the hill, they don't have to 

stop. That stop is not a straight stop. That is a dead 

stop, but if he went straight ahead up that street, he would 

go up into another house. You actually have to move over 

thirty-feet to turn over, to get up to that street. 

MR. JASINSKI: Ma'am, what's the comment on the 
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MS. YUKNOVITCH: The thing is, the point is, you 

cannot trust even your alderman. You have to take care of 

yourselves. Listen to my daughter and listen to everybody 

else that spoke here. 

MR. JASINSKI: Thank you, very much. 

(Applause. ) 

MR. JASINSKI: We will be here this evening to 
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answer any other clarifying questions. So, I'm going to ask 

one more time, is there a comment on the record on the 

proposed plan? Sir, state your name for the record. 

MR. PLAMONDON: Mark Plamondon, Alderman, Ward 4. 

I want to thank all of you for corning out tonight. I 

apologize for my tardiness this evening. I didn't hear all 

the comments as I had two other meetings prior to tonight. 

I also want to thank the EPA, and the DES for all the work 

that they have done for this project. 

This project personally is an abomination. It's 

been long overdue. I personally want to see us take the 

fast path to cleaning it up and moving forward. 

My personal agenda and personal fight, after the 

cleanup, is to turn this into city parkland, and annex it to 

Mines Falls Park. That's my personal fight, and I hope 

you're behind me in that. 

What's been proposed tonight is this so called 

APEX Reporting 
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Plan B, which after looking at it, speaking with the Mayor, 

Mr. Crombie and his experience, I do feel this is the right 

way for the quickest cleanup, and to be done right. 

And then, briefly, I just want to address the last 

speaker's comment's. I sponsored legislation f6r a four-way 

stop. It went through the legislative process. The 

legislative process is what killed it. The other alderman 

voted against it. 

FROM THE FLOOR: (Inaudible comment.) 

MR. JASINSKI: Okay. Okay. 

your conversation elsewhere. 

Please, please. Take 

addressed. 

.. 
MR. PLAMONDON: So just so you know that was 

It was in the pape:::. 

FROM THE FLOOR: ( Inaudible comment. ) 

MR. JASINSKI: Please let him finish. Please let 

him finish, Ma'am? 

MR'. PLAMONDON: It's all in the public record. 

But anyway, those are my points and I know I'm looking 

forward to cleaning this up and moving forward, and adding 

this to a positive chapter in Nashua's history. Thank you. 

MR. JASINSKI: I'd like to close this hearing, 

unless I see one more hand and I don't, so I'd like the form 

Ma'am? 

MS. BELNAP: What's Plan B? Nobody has explained 
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what Plan Bis. 

MR. JASINSKI: Yes. No one's explained Plan B. 

That's a comment. You want to make it for the record, fine. 

If you want to talk about it later, we can do that after I 

close the hearing. Do you want to ask that question of the 

EPA on their proposed plan, or do you want to ask it of 

someone else? 

MS. BELNAP: The city I guess, because they're 

proposing Plan B. 

MR. JASINSKI: Okay. You want to make that 

comment for the record. Please, state your name? 

MS. BELNAP: Kathy Belnap, on 40 Fairmount Street. 

Would somebody please explain Plan B to us? I'm not 

famiiiar with it, maybe I missed something in the Telegraph. 

Thank you. 

MR. JASINSKI: And I'll let George respond to 

that, after I close the hearing. Please, George. Phil did 

you have a comment you want to make for the record? 

MR. O'BRIEN: Phil O'Brien, Division of Waste 

Management, I think in all the discussion that we've had 

tonight, two things seem very clear. 

One, there isn't a great deal of dispute over what 

the remedy is, or should be. There seems to be a general 

agreement. Though, there may be in any remedy as there 

always is, strong parts of it and weaker parts, things that 
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you like better than others. But I think that is the 

general agreement, or no substantial disagreement. 

The second thing that's been talked about is how 

you get the money and the funds to do the work. There may 

be a less difference than it seems to be sensed by the 

audience tonight in that the Superfund Process has been 

characterized as arduous and slow, not producing results. 

But that probably was an adequate characterization 

some time ago. I think it's been vastly improved with the 

administrative changes that have actually sped the process 

up substantially. o· 

So I think, while as George requests, they 

guaranteed that the money would be available, there will no 

guarantee and I don't think anyone responsible would suggest 

that listing is an automatic guarantee that there will be 

money. 

But in the manner in which that program is 

administered now, I think the odds of getting successful 

results, that is getting money through Superfund, in my view 

personally, does suggest that the sight should be listed. 

On the other· hand, the attempt that the Mayor's 

Office is trying to make, what may be, your regarding as 

Plan B, is to find another avenue and another source of the 

funds through congressional process. And that's why Jeff 

Rose is here tonight and commented. 
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lot about which is successful. If we're successful in 

either one of the two, we're advantaged. 

cleanup can go forward. 

That means the 
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So, I'm not sure that the sense of the meeting 

whereby, you have to be on one side of the issue of funding, 

or on the other side, necessarily serves us all well_. I 

think agreement on the cleanup and how it should be done, 

and we ought to be, and it's a good thing to do, explore 

every possibility for funding, because money, it does not 

fall, you can't shake the money tree and find it that 

easily. 

It is definitely true that federal funding for 

cleanups is getting more difficult, no question about that. 

There does not seem to be a congressional will to 

reauthorize the Superfund tax. So, as the money declines in 

that account, if you will, it gets more and more competitive 

to get every last dollar from it. 

So, I think exploring every avenue and pressing 

every advantage that we have, from the congressional staff, 

through the process itself, is a wise way to go, at least in 

my view. Thank you, for your time. 

(Applause. ) 

MR. JASINSKI: Thank you. I would like to close 

the hearing at this time. We will be here to answer any 

APEX Reporting 
(617) 426-3077 



1 

2 

3 

4 

5 

63 

other questions. So, I remind you, I'm going to close the 

formal part of the hearing this evening. 

Other comments are still expected until August 29, 

that's next Thursday. So you have over a week. Email them, 

write them down, send them to Neil. Whatever way you want 

6 to get them to him. 

7. We'll accept all those comments and we will plan 

8 on writing the final decision called an Action Memorandum, 

9 

10 

11 

12 

13 

14 

15 

16 

17 

by September. That will get the process moving forward. 

I thank you for your comments on the record. If 

anybody wants to ask any other questions, I'm closing the 

formal hearing now, please do so. 

(Whereupon, the hearing was concluded at 9:15 

p. m.) 
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ATTACHMENT C 

Revised Cancer and Noncancer Risk Summary Tables 



Area 

Area 1 
Surface* sludge 

Areas 2 through 7 
Surface* soil/sludge 

Areas 2 through 7 
Surface* soil/sludge 

Areas 1 through 7 
"Air* soil/sludge 

Notes: 

High 
Lead (1) 

NO 

YES 

YES 

YES 

TABLE 2-27 
SUMMARY OF RECEPTOR RISKS AND HAZARDS 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Major contributors to cancer risk 
Scenario/Receptor Media Total Cancer 

above 1E-04 
CR>1E-04 or Risks 

(individual cancer risk>1 E-06) 
Hl>1 

Current/Future YES 5E-05 NA 
Adolescent Trespasser 

Current/Future NO 5E-06 NA 
Adolescent Trespasser 

Future YES 1E-04 NA 
Lifetime Resident 

Future YES 2E-04 Dioxin TEQ, Pentachlorophenol, 
Lifetime Resident Arsenic, Benzo(a)pyrene 

(1) Maximum Lead > 400mg/kg 

Total Major contributors to noncancer 
Noncancer Hazard Index 

Hazard 
Index (Hl>1.0) 

1 NA 

5E-02 NA 

1 NA 

10 4-Methylphenol, Antimony 

• The surface sludge samples from Area 1 were composites of materials from Oto 10-12 feet bgs. Since very few samples were collected from only surface 
materials (0 to 2 feet bgs) in any area and many of the samples were composites of materials from Oto as much as 20 feet bgs, the surface datasets 
include any sample with a top depth of 0 feet bgs, most samples extending below 2 feet bgs. Similarly, since very few samples were collected from only 0 
to 1 0 feet bgs and many of the samples were composites of materials from a wide range of depths, the "all soil" dataset includes any sample with a top 
depth of less than 10 feet bgs. Many of the samples in this dataset actually extend to depths greater than 10 feet bgs. 

NA Not Applicable 



COPCs EPC Max or UCL 

mg/kg 

4-Methylphenol 1300 Max 

12-Methylnaphthalene 21 Max 

Pentachlorophenol 32 Max 

Dioxin TEO 0.0016 Max 

IAntimony 4 Max 

~enic 7.6 Max 

Chromium 25200 Max 

Manaanese 13300 Max 

NQIES;, 

TABLE 2-25.1 
NONCANCER RISK SUMMARY 

TRESPASSER EXPOSURE SURFACE .. SOIUSLUDGE AREA 1 • 9-18 YEARS OLD 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

GIABS 

Oral Dermal used in 

Average% Oral Dermal Exposure Exposure toxicity 

Solids ABS1 Source ABS1·2 Factor Factor RfDadm3 study4 
d-1 d-1 mg/kg-d 

0.26 . 0.1 1.42E-07 1.39E-05 5.00E-03 1.00E+00 

0.26 . 0.13 1.42E-07 1.81 E-05 2.00E-02 1.00E+00 

0.26 . 0.25 1.42E-07 3.48E-05 3.00E-02 1.00E+00 

0.26 0.5 6 . 0.03 7.12E-08 4.17E-06 1.00E+00 

0.26 . 1.42E-07 4.00E-04 1.50E-01 

0.26 1 7 0.03 1.42E-07 4.17E-06 3.00E-04 1.00E+00 

0.26 . 1.42E-07 1.50E+00 1.30E-02 

0.26 . 1.42E-07 7.00E-02 4.00E-02 

Oral Exposure Factor= Ingestion Rate •Fraction Ingested* Exposure Frequency*Exposure Duration°ABS0,.,•conversion Factor/BW•Averaging Time 

= (100 mg/d • 1 • 26 d/y • 10 y • ABS 0,11 • 10-6 kg/mg)/(50 kg• 10 y • 365 d/y) 

RfDabs5 

mg/kg-d 

5.00E-03 

2.00E-02 

3.00E-02 

6.00E-05 

3.00E-04 

1.95E-02 

2.B0E-03 

Dermal Exposure Factor= Surface Area*Soil-to-skin Adherence Factor• Exposure Frequency*Exposure Ouration*ABSdenna,•conversion Factor/BW*Averaging Time 

= (4650 cm2 
• 21 mg/cm2-ev • 1 ev/d • 26 d/y • 10 y • ABS dermal• 10-6 kg/mg)/(50 kg• 10 y • 365 d/y) 

RfDabs = RfDadm • GI ABS used in toxicity study 

HI a EPC*Average o/o solids0 Exposure Factor/RID 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 

2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 

3 Administered RfDs are used in conjunction with administered oral intakes when oral soil absorption factors are not available 

Ingestion 
Hazard Dermal 
Index Hazard Index 

9.63E-03 9.40E-01 

3.89E-05 4.94E-03 

3.95E-05 9.65E-03 

3.70E-04 

9.38E-04 2.75E-02 

6.22E-04 

7.04E-03 

4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of adm,nistration used in the toxicity study, 
generally food or water. 

5 Absorbed RfDs are used in conjunction with absorbed intakes when soil absorption factors are available for the route of exposure. 
6 Personal communication with A. Burke. 

7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993. 

Total 
Hazard 
Index 

9.50E-01 

4.98E-03 

9.69E-03 

3.70E-04 

2.84E-02 

6.22E-04 

7.04E-03 

1.00E+00 

• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointestinal 
absorption from the oral-soil route is equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the 
CSFadministered. When oral GI soil absorption data becomes available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and 
justify the combination of this variable with an absorbed CSF. 

•• The sludge samples from Area 1 were composites of materials from Oto 10-12 feet bgs. 

••• The dry weight EPC is multiplied by the average % solids in the final hazard index calculations to yield hazard index estimates based on wet weight concentrations 



Max or 

COPCs EPC UCL 

mg/kg 

4-Methvlohenol 1300 Max 

2-Methylnaphthalene 21 Max 

Pentachlorophenol 32 Max 

Dioxin TEO 0.0016 Max 
'•.--;:;;,_ny 4 Max 

~le 7.6 Max 

Chromium 25200 Max 

Manoanese 13300 Max 

t:mES; 

TABLE 2-26.1 
CANCER RISK SUMMARY 

· TRESPASSER EXPOSURE SURFACE,.... SOIL/SLUDGE AREA 1 - 9-18 YEARS OLD 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

GIABS 

Oral Dermal used in 

Average% Oral Dermal Exposure Exposure toxicity 

Solids ABS
1 

Source ABS 1
·
2 Factor Factor CSFadm3 study

4 

d-1 d_, 
mg/kg-d 

0.26 . 0.1 2.04E-08 1.99E-06 1.00E+00 

0.26 . 0.13 2.04E-08 2.58E-06 1.00E+00 

0.26 . 0.25 2.04E-08 4.97E-06 1.20E-01 1.00E+00 

0.26 0.5 
I) 

0.03 1.02E-08 5.96E-07 1.50E+05 1.00E+00 

0.26 . 2.04E-08 1.S0E-01 

0.26 1 
l 

0.03 2.04E-08 5.96E-07 1.50E+00 1.00E+00 

0.26 . 2.04E-08 1.30E-02 

0.26 . 2.04E-08 4.00E-02 

CSFabs5 

mg/kg-d 

1.20E-01 

1.50E+05 

1.S0E+00 

Oral Exposure Factor= Ingestion Rate• Fraction Ingested • Exposure Frequency • Exposure Duration • ABS0 , 01 • Conversion Factor I Body Weight· Averaging Time 

= (100 mg-y/kg-d • 1 • 26 d/y • 10 y • ABS oral• 10-6 kg/mg)/(50 kg• 70 y • 365 d/y) 

Ingestion Dermal 
Cancer Cancer 

Risk Risk 

2.03E-08 4.96E-06 

6.35E-07 3.72E-05 

6.03E-08 1.77E-06 

' Denna! Exposure Factor= Exposed Surface Area • Soil Adherence Factor• Exposure Frequency • Exposure Duration • ABSdermai • Conversion Factor I Body Weight • Averaging Time 

= (4650 cm2 • 21 mg/cm2-ev • 1 ev/d • 26 d/y *10 y • ABS dermal• 10-6 kg/mg)/(50 kg• 70y • 365 d/y) 

CSFabs = CSFadm / GI ABS used in toxicity study 
***Csncer Risk = EPC*Average % solids•Exposure Factor*CSF 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 
2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 
3 Administered CSFs are used in conjunction with administered oral intakes when oral soil absorption factors are not available. 
4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of administration used in the toxicity 

study, generally food or water. 

5 Absorbed CSFs are used in conjunction ~ith absorbed intakes when soil absorption factors are available for the route of exposure. 
6 Personal communication with A. Burke. 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993. 

Total 

Cancer 

Risk 

4.98E-06 

3.78E-05 

1.83E-06 

4.46E-05 

• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointestinal 
absorption from the oral-soil route is equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the 
CSFadministered. When oral GI soil absorption data becomes available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose 
and justify the combination of this variable with an absorbed CSF. 

•• The sludge samples from Area 1 were composites of materials from Oto 10-12 feet bgs, 
••• The dry weight EPC is multiplied by the average% solids in the final risk calculations to yield risk estimates based on wet weight concentrations. 



TABLE 2-25.2a 

NONCANCER RISK SUMMARY 
TRESPASSER EXPOSURE SURFACE** SOIUSLUDGE AREAS 2-7 - 9-18 YEARS OLD 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

GIAl:l::; 

Oral Dermal Inhalation used in 

Max or Sourc Dermal Exposure Exposure Exposure toxicity 

COPCs EPC UCL Oral ABS1 e ABS 1
•
2 Factor Factor Factor RfDadm3 study' 

mg/kg d-1 d_, d.1 mg/kg-d 

Aroclor 1242 0.28 Max . 0.14 1.42E-07 3.71E-07 5.18E-18 2.00E-05 1.00E+00 

Dioxin TEO 0.0013 Max 0.5 a 0.03 7.12E-08 7.95E-08 5.18E-18 1.00E+00 

~tlmony 44.4 Max . 1.42E-07 5.18E-18 4.00E-04 1.50E-01 

~le 15.7 Max 1 I 0.03 1.42E-07 7.95E-08 5.18E-18 3.00E-04 1.00E+00 

Barium 657 Max . 1.42E-07 5.18E-18 7.00E-02 7.00E-02 

Cadmh.Jm 16.8 Max . 0.001 1.42E-07 2.65E-09 5.18E-18 5.00E-04 2.50E-02 

Lead 427 Max . 1.42E-07 5.18E-18 

Manaanese 207 Max . 1.42E-07 5.18E-18 7.00E-02 4.00E-02 

MeraJrV 4.5 Max . 1.42E-07 5.18E-18 3.00E-04 1.00E+00 

liO.IES;. 
Oral Exposure Factor " Ingestion Rate •Fraction Ingested• Exposure Frequency"Exposure Duration• ABS0,.,*Conversion Factor/SW• Averaging Time 

= (100 mg/d' 1 • 26 d/y • 10 y' ABS 0,.1 ' 10-6 kg/mg)/(50 kg• 10 y' 365 d/y) 

RfDabs5 

mg/kg-d 

2.00E-05 

6.00E-05 

3.00E-04 

4.90E-03 

1.25E-05 

2.B0E-03 
3.00E-04 

.oermaI Exposure Factor= Surface Area'Soil-to-skin Adherence Factor• Exposure Frequency•Exposure Duration•ABSderma,*Conversion Factor/BW'Averaging Time 

= (4850 cm2 • 0.4 mg/cm2-ev • 1 ev/d • 26 d/y • 10 y • ABS dermal• 10-6 kg/mg)/(50 kg• 10 y • 365 d/y) 

Inhalation Exposure Factor" ((1/PEF)*lnhalation Rate• Exposure Time• Exposure Frequency• Exposure Duration) / (Body Weight• Averaging Time) 

= ((1/1320000000) • 1.2 m3/hr • 4 hr/d • 26 d/y • 10 y )/(50 kg• 10 y • 365 d/y) 

R10abs = RfOadm • GI ABS used in toxicity study 

HI • EPC'Exposure Factor/RID 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 

2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 

3 Administered RfDs are used in conjunction with administered oral intakes when oral soil absorption factors are not available. 

RfDinhal 

mg/kg-d 

1.40E-04 

1.40E-05 
8.60E-05 

Ingestion Dermal Inhalation 
Hazard Hazard Hazard 
Index Index Index 

1.99E-03 5.19E-03 

1.58E-02 

7.46E-03 4.16E-03 

1.34E-03 2.43E-11 

4.79E-03 3.56E-03 

4.21E-04 7.66E-11 
2.14E-03 2.71E-13 

4 Table 4.1 US EPA, 2001 RAGS E. Dermal Risk Assessment Guidance. These_ values represent absorption factors for the route of administration used in the toxicity study. generally food or water. 

5 Absorbed RfDs are used in conjunction with absorbed inlakes when soil absorption factors are available for the route of exposure 

6 Personal communication with A. Burke. 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment. Review Draft, September. 1993 

Total 
Hazard 
Index 

7.19E-03 

1.58E-02 

1.16E-02 

1.34E-03 

8.35E-03 

4.21E-04 
2.14E-03 

4.69E-02 

• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointest,nal absorption from the oral-soil route is 
equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the CSFadministered When oral GI soil absorption data becomes available for 
these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and justify the combination of this variable with an absorbed CSF 

•• Since very few samples were collected from only surface materials (0 to 2 feet bgs) and many of the samples were composites of materials from 0 to as much as 20 feet bgs. the surface dataset includes any sample 
with a top depth of 0 feet bgs. most samples extending below 2 feet bgs. 



Location of 
Maximum 

Maxor detected 
lcOPC. EPC UCL Concentration 

mnJkn 

1&rmnr1242 0.28 Max 
lllmlnTEQ 0.0013 Max 

.. 

m, 44.4 Max 
~ 15.7 Max 

Barium 651 Max ~- 16.8 Max 
lMd 427 Max 

207 Max 
4.5 Max 

tQJD; 

TABLE 2-26.2a 
CANCER RISK SUMMARY 

TRESPASSER EXPOSURE SURFACE .. SOIUSLUDGE AREAS 2-7 - 9-18 YEARS OLD 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

GIABS 

Oral Dermal Inhalation used In 
Oral Dermal Exposure Exposure Exposure toxicity 

ABS1 Source ABS1
·
2 . Factor Factor Factor CSFadm3 study4 CSFal:ls5 CSFinhal 

cf1 cf1 cf1 ma/ka-d ma/ko-d ma/ka-d . 0.14 2.04E-08 5.30E-08 7.40E-19 2.00E+OO 1.00E+OO 2.00E+OO 2.00E+OO 

0.5 • 0.03 1.02E-08 1.14E-08 7.40E-19 1.50E+05 1.00E+OO 1.50E+05 1.50E+05 . 2.04E-08 7.40E-19 1.SOE-01 

1 7 0.03 2.04E-08 1.14E-08 7.40E-19 1.SOE+OO 1.00E+OO 1.SOE+OO 1.50E+01 . 2.04E-08 7.40E-19 7.00E-02 . 0.001 2.04E-08 3.79E-10 7.40E-19 2.SOE-02 6.30E+OO . 2.04E-08 7.40E-19 . 2.04E-08 7.40E-19 4.00E-02 . 2.04E-08 7.40E-19 1.00E+OO 

Oral Elcpoeln Fadl0r • Ingestion Rate • Fraction Ingested • Exposure Frequency • Exposure Duration • ABSora1 • Conversion Factor I Body Weight • Averaging Time 
• (100 mg-y/kg-d • 1 • 26 d/y • 10 y • ABS an1 • 10-6 kg/mg)/(50 kg • 70 y • 365 d/y) 

Ingestion 
Cancer 

Risk 

1.14E-08 

1.98E-06 

4.79E-07 

Dlrmll Exposure Factor• Exposed Surface Area • Soil Adherence Factor• Exposure Frequency• Exposure Duration •ABS_,,.,• Conversion Factor/ Body Weight • Averaging Time 
• (4650 cm2 • 0.4 mg/cm2-ev • 1 ev/d • 26 d/y *10 y • ABS _, • 10-6 kg/mg)/(50 kg • 70y • 365 d/y) 

Inhalation Exposure Factor• ((1/PEF)*lnhalation Rate• Exposure Time• Exposure Frequency• Exposure Duration) / (Body Weight• Averaging Time) 
• ((1/1320000000) • 1.2 m3/hr • 4 hr/d • 28 d/y • 10 y )/{50 kg• 70 y • 365 d/y) 

CSFabs • CSFadm / GI ABS used In toxicity study 
Cancer Risk• EPC*Exposure Factor"CSF 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 
2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 
3 Admlnlntnlcl CSFs are used In conjunction with administered oral intakes when oral soil absorption factors are not available. 

Dermal 
Cancer 

Risk 

2.97E-08 

2.21E-06 

2.67E-07 

4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of administration used in the toxicity study. generally 
food or water. 

5 Absorbed CSFs are used in conjunction with absorbed intakes when soil absorption factors are available for the route of exposure. 
6 Personal communication with A. Burke. 
7 USEPA Of'llce of Health and Environmental Assessmen(Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993. 

Inhalation Total 
Cancer cancer 

Risk Risk 

4.14E-19 4.11E-OI: 

1.44E-16 4.20E-06 

1.74E-16 7.47E-07 

7.83E-17 7.83E-17 

4.99E-06 

• At this time there is Insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointestinal absorption from the oral-soil route 
is equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the CSFadministerecl. When oral GI soil absorption data becomes 
available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and justify the combination of this variable with an absorbed CSF. 

•• Since very few samples were collected from only surface materials {0 to 2 feet bgs) and many of the samples were composites of materials from Oto as much as 20 feet bgs. the surface dataset includes any 
sample with a top depth of O feet bgs, most samples extending below 2 feet bgs. 



COPCs EPC Max or UCL 

mg/kg 

~or1242 0.28 Max 
Dioxin TEO 0.0013 Max 
~ntimony 44.4 Max 

~enic 15.7 Max 

Barium 657 Max 

Cadmium 16.8 Max 
Lead 427 Max 

Manganese 207 Max 

Merairv 4.5 Max 

NOIES;. 

TABLE 2-25.2b 
NONCANCER RISK SUMMARY 

FUTURE RESIDENTIAL EXPOSURE SURFACE ... SOIUSLUDGE AREAS 2-7 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

GIABS 

Oral Dermal used in 

Dermal Exposure Exposure toxicity 

Oral ABS
1 

Source ABS 1
·
2 Factor Factor RfDadm3 study4 

d., d., mg/kg-d . 0.14 5.48E-06 2.15E-06 2.00E-05 1.00E+00 

0.5 6 
0.03 2.74E-06 4.60E-07 1.00E+00 . 5.48E-06 4.00E-04 1.S0E-01 

1 
I 0.03 5.48E-06 4.60E-07 3.00E-04 1.00E+00 . 5.48E-06 7.00E-02 7.00E-02 . 0.001 5.48E-06 1.53E-08 5.00E-04 2.50E-02 . 5.48E-06 . 5.48E-06 7.00E-02 4.00E-02 . 5.48E-06 3.00E-04 1.00E+00 

Ingestion Dermal Total 
Hazard Hazard Hazard 

RfDabs5 Index Index Index 

mg/kg-d 

2.00E-05 7.67E-02 3.01E-02 1.07E-01 

6.00E-05 6.0BE-01 6.08E-01 

3.00E-04 2.87E-01 2.41E-02 3.11 E-01 

4 90E-03 5.14E-02 5.14E-02 

1.25E-05 1.84E-01 2.06E-02 2.0SE-01 

2.B0E-03 1.62E-02 1.62E-02 

3.00E-04 8.22E-02 8.22E-02 

1.38E+O0 

Oral Exposure Factor= Ingestion Rate *Fraction Ingested* Exposure Frequency*Exposure Duration*ABS0,.(Conversion Factor/BW*Averaging Time 

= (200 mg/d * 1.0 * 150 d/y * 6 y * ABS oral* 10-6 kg/mg)/(15 kg* 6 y * 365 d/y) 

Dermal Exposure Factor= Surface Area*Soil-to-skin Adherence Factor.• Exposure Frequency*Exposure Duration*ABSderma,•Conversion Factor/Bw• Averaging Time 

= (2800 cm2 • 0.2 mg/cm2-ev • 1 ev/d • 150 d/y • 6 y • ABS dermal• 10-6 kg/mg)/(15 kg• 6 y • 365 d/y) 

RfDabs = RfDadm • GI ABS used in toxicity study 
HI ,. EPC*Exposure Factor/RID 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 
2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 
3 Administered RfDs are used in conjunction with administered oral intakes when oral soil absorption factors are not available. 
4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values repres_ent absorption factors for the route of administration used in the toxicity study, 

generally food or water. 

5 Absorbed RfDs are used in conjunction with absorbed intakes when soil absorption factors are available for the route of exposure 
6 Personal communication with A. Burke. 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993. 
• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil Thus it is assumed that the gastrointestinal 

absorption from the oral-soil route is equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the 
CSFadministered. When oral GI soil absorption data becomes available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose 
and justify the combination of this variable with an absorbed CSF. 

•• Since very few samples were collected from only surface materials (0 to 2 feet bgs) and many of the samples were composites of materials from O to as much as 20 feet bgs, the 
surface dataset includes any sample with a top depth of 0 feet bgs, most samples extending below 2 feet bgs. 



TABLE 2-26.2b 
CANCER RISK SUMMARY 

FUTURE RESIDENTIAL EXPOSURE SURFACE** SOIUSLUDGE AREAS 2-7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

location of 
Maxlm1,1m Oral Dermal 
detected Oral Dermal Exposure Exposure 

COPCs EPC Max or UCL Concentration ABS1 Source ABS1
•
2 Factor Factor CSFadm3 

rna/ka cf, cf, ma/ka-d 

Araclar1242 0.28 Max . 0.14 6.69E-07 2.96E-07 2.00E+OO 

IDimdnTEQ 0.0013 Max 0.5 6 0.03 3.35E-07 6.34E-08 1.SOE+OS 
, .. 

IIY 44.4 Max • 6.69E-07 

15.7 Max 1 7 0.03 6.69E-07 6.34E-08 1.50E+OO -~ 
Barium 657 Max . 6.69E-07 

Cadmium 16.8 Max . 0.001 6.69E-07 2.11E-09 

Lead 427 Max • 6.69E-07 

zr, Max • 6.69E-07 
i..-==: 4.5 Max • 6.69E-07 '" 

1tQm. 
Age-Adjusted Ingestion Rate • ((200 mg/d • 6 y)/15 kg) + ((100 mg/d • 24 y)/70 kg) = 114 mg-y/kg-d 

Age-Adjusted Dermal Contact Rate• ((2800 cm2
• 0.2 mg/cm2-ev • 6 y)/15 kg)+ ((5700 cm2

• 0.07 mg/cm2-ev • 24 y)/70 kg)• 360 mg-y/kg-event 

Oral Exposure Factor• Age--adjusted Ingestion Rate •Fraction Ingested• Exposure Frequency•ABS .... tConverslon Factor/Averaging Time 

• (114 mg-y/kg-d • 1.0 • 150 d/y • ABS .,.1 • 10-6 kg/mg)/(70 y • 365 d/y) 

Dermal Exposure Factor• Age--adjusted Dermal Contact Rate• Exposure Frequency*ABS-tConversion Factor/Averaging Time 

• (360 mg-y/kg-ev • 1 ev/d • 150 d/y • ABS d.,,,,.1 • 10-6 kg/mg)/(70 y • 365 dly) 

CSFabs • CSFadm / GI ABS used in toxicity study 
Cancer Risk • EPC•Exposure Factor·csF 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 

2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 
3 Administered CSFs are used In conjunction with administered oral Intakes when oral soil absorption factors are not available. 

GIABS 
used in 
toxicity 

study4 

1.00E+OO 

1.00E+OO 

1.SOE-01 

1.00E+OO 

7.00E-02 

2.SOE-02 

4.00E-02 

1.00E+OO 

Ingestion Dermal 
Cancer Cancer 

CSFabs5 Risk Risk 
ma/ka-d 

2.00E+OO 3.75E-07 1.66E-07 

1.50E+05 6.53E-05 1.24E-05 

1.50E+OO 1 58E-05 1.49E-06 

4 Table 4.1 US EPA, 2001 RAGS E0?9rmal -~isk Assessment Guidance. These values represent absorption factors for the route of administration used in the toxicity study, 
generally food or water. • 

5 Absorbed CSFs are used In conjunction with absorb!!d intakes when soil absorption factors are available for the route of exposure. 

6 Personal communication with A. Burke. 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September. 1993. 

Total 
Cancer 

Risk 

5.40E-07 

7.76E-<!: 

1.73E-05 

9.54E-05 

• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointestinal absorption 
from the oral-soil route is equal to the gastrointestinal absorption In the toxicity study. As a result the exposure dose-oral for these compounds is combined with the CSFadministered. When 
oral GI soil absorption data becomes available for these compounds this Information can be used to adjust the exposure dose-oral to an absorbed dose and justify the combination of this 

variable with an absorbed CSF. 

•• Since very few samples were collected from only surface materials (0 to 2 feet bgs) and many of the samples were composites of materials from O to as much as 20 feet bgs, the surface 
dataset Includes any sample with a top depth of O feet bgs, most samples extending below 2 feet bgs. 



COPCs EPC Max or UCL 

mg/kg 

1 ,4-0lehlorobenzene 1 95%UCL 

Chlorobenzene 1.7 95%UCL . 1300 Max ·-
Benzo(•~ 0.66 Max 
2-Melhytnaphthalene 21 Max 
Naphthalene 61 Max 
Pentachlorophenol 120 95%UCL 

Total Arocfors 0.028 95%UCL 

Dioxin TEO 0.0026 Max 

Antimony 506 95%UCL 

"'-nlc 8.6 95%UCL 

Barium 154 95%UCL 

Cadmium 0.78 95%UCL 

Chromium 67800 Max 
Lead 67.6 95%UCL 

Manaanese 1810 95%UCL 

Merairv 0.76 95%UCL 

ln• lllum 0.81 95%UCL 

Vanadium 32.1 95o/oUCL 

TABLE 2-25.3 

NONCANCER RISK SUMMARY 
FUTURE RESIDENTIAL EXPOSURE ALL"" SOIUSLUDGE AREAS 1-7 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Oral Dermal GI ABS used 

Dermal Exposure Exposure in toxicity 

Oral ABS' Source ABS 1
·
2 Factor Factor RfDadm3 study' 

d·' d·' mg/kg-d 
. 0.1 5.48E-06 1.53E-06 3.00E-02 1 00E+00 . 0.1 5.48E-06 1.53E-06 2.00E-02 1.00E+00 . 0.1 5.48E-06 1.53E-06 5.00E-03 1.00E+00 . 0.13 5.48E-06 1.99E-06 1.00E+00 

0.13 5.48E-06 1.99E-06 200E-02 1.00E+00 

0.13 5.48E-06 1.99E-06 2 00E-02 1 00E+00 

0.25 5.48E-06 3.84E-06 3 00E-02 1.00E+00 

0.14 5.48E-06 2.15E-06 2.00E-05 1.00E+00 

0.5 0 0.03 2.74E-06 4.60E-07 1 00E+00 

5.48E-06 4.00E-04 1.50E-01 

1 7 0.03 5.48E-06 4.60E-07 3.00E-04 1.00E+00 . 5.48E-06 7.00E-02 7.00E-02 . 0.001 5.48E-06 1.53E-08 5.00E-04 2.50E-02 . 5.48E-06 1.50E+00 1.30E-02 . 5.48E-06 . 5.48E-06 7.00E-02 4.00E-02 

5.48E-06 3.00E-04 1.00E+O0 . 5.48E-06 6.60E-05 1.00E+00 . 5.48E-06 7.00E-03 2.60E-02 

Oral Exposure Factor• Ingestion Rate "Fraction Ingested" Exposure Frequency"Exposure Duratlon"ABS,..converslon Factor/BW"Averaging Time 
= (200 mg/d • 1.0 • 150 d/y • 6 y •ABS••• 10-6 kg/mg)/(15 kg• 6 y • 365 d/y) 

Dermal Exposure Factor• Surface Area'Soil-to-skin Adherence Factor• Exposure Frequency'Exposure Duratlon'ABS...,..'Conversion Factor/BW'Averag1ng Time 
• (2800 cm' ' 0 .2 mg/cm2-ev ' 1 ev/d ' 150 d/y • 6 y ' ABS .,... ' 10-6 kg/mg)/( 15 kg ' 6 y ' 365 d/y) 

RfDabs • RfDadm • GI ABS used in toxicity study 
HI• (EPC • Exposure Factor)/RfD 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 

2 Table 3.4 US EPA. 2001 RAGS E. Dermal Risk Assessment Guidance. 
3 Administered RfDs are used in conjunction with administered oral iniakes when oral soil absorption factors are not available. 

Ingestion Dermal Total Hazard 

RfDabs5 Hazard Index Hazard Index Index 

mg/kg-d 

3 00E-02 1.83E-04 5.11E-05 2.34E-04 

2.00E-02 4 66E-04 1 30E-04 5 96E-04 

5.00E-03 1 42E+00 3.99E-01 1.82E+00 

2 00E-02 5.75E-03 2 09E-03 7.85E-03 

2 00E-02 1 67E-02 6 0SE-03 2.28E-02 

3.00E-02 2 19E-02 1 53E-02 3.73E-02 

2 00E-05 7 67E-03 3 01 E-03 1 0?E-02 

6 00E-05 6 93E+00 6 93E+O0 

3.00E-04 1 57E-01 1 32E-02 1 ?0E-01 

4.90E-03 1 21E-02 1.21E-02 

1.25E-05 8 55E-03 9 57E-04 9.51E-03 

1.95E-02 2 48E-01 2.48E-01 

2.80E-03 1.42E-01 1.42E-01 

3.00E-04 1.39E-02 1.39E-02 

6.60E-05 6.72E-02 6.72E-02 
1 82E-04 2 51E-02 2.51E-O, 

9.52E+OO 

4 Table 4.1 US EPA. 2001 RAGS E, ~I Risk Assessment Guidance. These values represent absorption factors for the route of admin1slral1on used 1n !he loxic,ty study generally food or waler 

5 Absorbed RfDs are used in conjunction w,th absorbed intakes when soil absorption factors are available for the route of exposure 
6 Personal communication with A. Burke. 
7 USEPA Office of Health and Environmental Assessment. Washington. DC, Relevant Absorption Factors for Risk Assessment. Review Draft, September. 1993 
• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus 11 1s assumed that the gastro1ntest1na1 absorption from the oral

soil route 1s equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds 1s combined with the CSF adm,n1stered When oral GI s01I absorption 
data becomes available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and Justify the comb1nat1on of this variable w,th an absorbed CSF 

•• Since very few samples were collected from only Oto 10 feet bgs and many of the samples were composites of materials from a wide range of depths. the "all SOIi dataset includes any sample with a 
top depth of less than 1 0 feet bgs. Many of the samples 1n this dataset actually extend to depths greater than 1 0 feet bgs. 



TABLE 2-26.3 
CANCER RISK SUMMARY 

FUTURE RESIDENTIAL EXPOSURE ALL- SOIUSLUDGE AREAS 1-7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Location of 
Maximum Dermal 
detected Oral Dermal Oral Exposure Exposure 

k::oPcs EPC Max or UCL Concentration ABS' Source ABS1
•
2 Factor Factor CSFadm3 

ma/kc a' a' mg/kc-a 

1 4-0lchlorobenzene 1 95%UCL . 0,1 6.69E-07 2.11E-07 2.40E-02 
IN.lorobenzene 1,7 95%UCL . 0.1 6.69E-07 2.11E-07 

-4-M ·-~ 1300 Max . 0.1 6.69E-07 2.11E-07 
IRan,,,/a\P\ln!na 0.66 Max . 0.13 6.69E-07 2.75E-07 7 30E+OO 
12-M ,_lene 21 Max . 0.13 6.69E-07 2.75E-07 
1-1ene 61 Max . 0.13 6.69E-07 2.75E-07 

Pentacll 120 95%UCL . 0.25 6.69E-07 5.28E-07 1.20E-01 

Aroclor 1242 0.028 95%UCL . 0.14 6.69E-07 2.96E-07 2.00E+OO 

DloxlnlEO 0.0026 Max 0.5 • 0.03 3.35E--07 6.34E-08 1.50E+05 

·- 506 95%UCL . 6.69E--07 

IAIMM! 8.6 95%UCL 1 1 0.03 8.69E--07 6.34E-08 1.50E+OO 

Barium 154 95%UCL . 6.69E--07 

0.78 95%UCL . 0.001 6.69E-07 2.11E--09 

67800 Max . 6.69E-07 
h...,. 67.6 95%UCL . 6.69E-07 
lu...,,,..._ 1810 95%UCL . 6.69E-07 

MercuN 0.76 95%UCL . 6.69E-07 

tThantum 0.81 95%UCL . 6.69E-07 

Vanadium 32.1 95%UCL . 6.69E-07 

~ 
Age-Adjusted Ingestion Rate= ((200 mg/d • 6 y)/15 k.g) + ((100 mg/d • 24 y)/70 kg)= 114 mg-y/kg-d 

Age-Adjusted Oeimal Contact Rate= ((2800 em2 • 0.2 mg/em2-ev • 8 y)/15 kg)+ ((5700 cm'• 0.07 mg/cm2-ev • 24 y)/70 kg)= 360 mg-y/kg-event 

Oral Exposure Factor= Age-adjusted Ingestion Rate •Fraction Ingested' Exposure Frequency'ABS,.,,Conversion Factor/Averaging Time 

= (114 mg-y/kg-d • 1.0' 150dly •ABS.,.,' 10-6 kg/mg)/(70 y • 385 d/y) 

Oelmal Exposure Factor= Age-adjusted Dermal Contact Rate• Exposure Frequency'ABS-•Conversion Factor/Averaging Time 

= (360 mg-y/kg-ev • 1 ev/d • 150 dly • ABS - • 10-6 kg/mg)/(70 y • 365 dly) 

CSFabs = CSFadm / GI ABS used in toxicity study 

Cancer Risk " EPC'Exposure Factor•csF 

1 Oral ABS and Dermal ABS al'&-absorption t;,ctors based on exposures to soils 
2 Table 3.4 US EPA, 2001 RAGS E, DermafRisk Assessment Guidance. 
3 Administered CSFs are ueed in conjunction with administered oral Intakes when oral soil absorption factors are not available. 

GIABS 
used in 
toxicity 

study• 

1 00E+00 

1.00E+00 

1 00E+O0 

1.00E+00 

1.00E+O0 

1.00E+00 

1.00E+O0 

1.00E+O0 

1.00E+00 

1.50E-01 

1.00E+O0 

7.00E--02 

2.50E-02 

1.30E-02 

4.00E-02 

1.00E+00 

1.00E+O0 
2.60E-02 

Ingestion Dermal 
Cancer Cancer Total Cance1 

CSFabs5 Risk Risk Risk 
ma/k• -d 

2.40E-02 1.61 E-08 5 07E-09 2.11E-08 

7 30E+00 3 22E-06 1 32E-06 4.55E-06 

1.20E-01 9.64E-06 7 61 E-06 1.72E-05 

2.00E+00 3.75E-08 1.66E-08 5.40E--08 
1.50E+05 1 31E-04 2.47E-05 1.55E-04 

1.50E+O0 8.63E-06 8 18E-07 9.45E--06 

1.87E--04 

4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of adminrstratron used rn the toxrcrty study, generally food or water 

5 Absorbed CSFs are used in conjunction with absorbed intakes when soil absorption factors are available for the route of exposure. 
8 Pll!SOl\al communication with A. Burke. 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September. 1993 
• At this time there is insufflctent data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it rs assumed that the gastrorntestinal absorptron from the oral

soil route is equal to the gastrointestinal absorption in the toxicity study. As• result the exposure dos-ral for these compounds is combrned wrth the CSFadmrnrstered When oral GI soil absorption 
data becomes available for !!Iese compounds this Information can be used to adjust the exposure dose-oral to an absorbed dose and justify the combinatron of thrs variable w,th an absorbed CSF 

.. Since very few samples were collected from only Oto 10 feet bgs and many of the samples were composites of matenals from a wide range of depths. the "all soil" dataset includes any sample with a 
top depth of less than 10 feet bgs. Many of the samples rn thrs dataset actually extend to depths greater than 10 feet bgs 



APPENDIXD 

ADMINISTRATIVE RECORD INDEX 

Action Memorandum 
Mohawk Tannery Site 

Nashua, New Hampshire 



Introduction to the Collection 

This is the Non-Time-Critical Removal Action (NTCRA) Administrative Record for the 
Mohawk Tannery Site, released October 29, 2002. It includes the documents contained 
in the Supplemental Administrative Record File for the Mohawk Tannery Site, 
Engineering Evaluation/Cost Analysis (EE/CA), released July 30, 2002, and the 
documents contained in the Mohawk Tannery Site, EE/CA Administrative Record File 
dated July, 2000. The NTCRA Administrative Record contains site-specific documents 
and a list of guidance documents used by EPA staff in identifying the proposed 
response action for the waste disposal areas at the site. The Action Memorandum, 
which documents the cleanup approach for the proposed NTCRA, was signed by EPA 
on October 29, 2002. 

What is an Administrative Record? 

An administrative record is a collection of documents which forms the basis for an 
agency's decision, in this case to identify the appropriate response action for the waste 
disposal areas at the Mohawk Tannery Site. Relevant documents that were relied upon 
in developing the proposed response action, as well as relevant documents that were 
considered but ultimately rejected, are included. The administrative record also acts as 
a vehicle for public participation in effecting appropriate response actions. 

Under section 113(K) of the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act (SARA), the U.S. Environmental Protection Agency (EPA) is 
required to establish an administrative record for every Superfund removal response 
and to make a copy of the administrative record available at or near the site. The 
administrative record must be reasonably available for public review during normal 
business hours and should be treated as a non-circulating reference document. 

The Administrative Record File is available for review at: 

EPA New England Superfund Records Center 
1 Congress Street, Suite 1100 (HSC) 
Boston, MA 02114 
(by appointment) 
617-918-1440 (phone) 
617-918-1223 (fax) 

Nashua Public Library 
2 Court St. 
Nashua, NH 03060 
(603) 594-3412 



Individuals may copy any documents contained in this Administrative Record File. 

Questions concerning the site or documents contained in the Administrative Record File 
can be directed to either: 

or: 

Neil Handler 
Remedial Project Manager 
U.S. EPA, Region 1 
1 Congress Street, Suite 1100 (HBO) 
Boston, MA 02114-2023 
(617) 918-1334 
handler.neil@epa.gov 

Angela Bonarrigo 
Community Involvement Coordinator 
U.S. EPA, Region 1 
1 Congress Street, Suite 1100 (RAA) 
Boston, MA 02114-2023 
(617) 918-1034 
bonarrigo.angela@epa.gov 

mailto:bonarrigo.angela@epa.gov
mailto:handler.neil@epa.gov
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{DOC ID ORDER) 

VOLUME I 

1. REPORT: QUALITY ASSURANCE PROJECT PLAN (QAPP), ENGINEERING 
EVALUATION/COST ANALYSIS 

TO: US EPA REGION 1 
AUTHOR: TETRA TECH NUS INC 
DOC ID: 32893 06/01/2001 370 PAGES 
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DOC ID: 32897 06/01/2001 412 PAGES 
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TO: 
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DOC ID: 
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AUTHOR: 
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32900 04/01/2001 58 PAGES 
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TETRA TECH NUS INC 
32914 08/01/2001 279 PAGES 
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6. 

7. 

8. 
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DOC ID: 32917 08/22/2001 104 PAGES 
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DOC ID: 32922 01/01/2001 344 PAGES 
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DOC ID: 32924 01/01/2001 318 PAGES 
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CONTINUED AND APPENDIX C 
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AUTHOR: GEOSYNTEC CONSULTANTS INC 
DOC ID: 32953 01/01/2001 329 PAGES 
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- APPENDIX B 

- APPENDIX B 
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VOLUME II CONTINUED 

9. LETTER: 

TO: 
AUTHOR: 
DOC ID: 

10. LETTER: 

TO: 
AUTHOR: 
DOC ID: 

11. MEMO 

TO: 
AUTHOR: 
DOC ID: 

TOPICS FOR DISCUSSION AT PROPOSED MEETING WITH THE CITY, EPA, AND 
NHDES, DES# 198404002 
ROGER HAWK, NASHUA (NH) CITY OF 
JOHN REGAN, NH DEPT OF ENVIRONMENTAL SERVICES 
32957 04/04/2001 3 PAGES 

SITE SLUDGE DISPOSAL AND STATUS OF THE NASHUA FOUR HILLS UNLINED 
MSW LANDFILL CLOSURE 
RICHARD REINE, NASHUA (NH) CITY OF 
JOHN REGAN, NH DEPT OF ENVIRONMENTAL SERVICES 
32958 02/20/2002 2 PAGES 

HAZARDOUS WASTE DETERMINATION FOR SLUDGE AT SITE (TRANSMITTAL 
LETTER DATED 2/27/01 ATTACHED) 
JOHN REGAN, NH DEPT OF ENVIRONMENTAL SERVICES 
DAVID C BOWEN, NH DEPT OF ENVIRONMENTAL SERVICES 
32959 02/20/2001 20 PAGES 

12. LETTER: RESPONSE TO EPA LETTER ON THE MANAGEMENT OF EXCAVATED MATERIAL 
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E.O EXECUTIVE SUM MARY 

This report presents the findings of the Engineering Evaluation/Cost Analysis (EE/CA) 

conducted in support of a Non-Time-Critical Removal Action (NTCRA) for the Mohawk Tannery 

Site. The report was prepared by Tetra Tech NUS, Inc. (TtNUS) for the U.S. Environmental 

Protection Agency (EPA), Region I, under Work Assignment No. 118-NSEE-01 C7, Contract 

Number 68-W6-0045. The decision to proceed with the EE/CA was documented in the 

Approval Memorandum signed by EPA on July 12, 2000. 

E.1 Site Background 

The following presents a description of site features, a summary of the site's operational history, 

and a brief description of previous investigations that have been performed at the site. 

E.1.1 Site Description 

The Mohawk Tannery Site is located in the City of Nashua, Hillsborough County, New 

Hampshire. The site is bordered by the Nashua River to the west, a closed landfill to the north, 

and residential areas to the east and southeast. 

The site is the former location of a leather tannery facility. Several structures used in tannery 

operations, as well as debris from several demolished structures, remain on site. Remaining 

structures include the main facility building and a smaller control building attached to the main 

building. Also remaining on the west side of the site, alongside the Nashua River, is an open 

lagoon that was part of the facility's wastewater treatment system (the open lagoon is also 

referred to as Disposal Area 1 ). 

The site slopes steeply toward the Nashua River, with a topographic relief of approximately 70 

feet from the eastern boundary of the site to the western boundary along the river. Groundwater 

was measured between 7 and 14 feet below ground surface in monitoring wells located along 

the Nashua River, and approximately 70 feet below ground surface in the eastern portion of the 

site. 
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The Nashua River flows from north to south along the western border of the site. A former 

lagoon that has since been covered with soil (Disposal Area 2), is located adjacent to the river, 

within the river's 100-year floodplain. The Area 1 open lagoon is not located within the 100-year 

floodplain due to the elevation of the man-made soil berm around its perimeter. If the berm was 

ever breached during a major flood event, then the contents of the lagoon, which are located 

below the 100-year flood elevation, could be washed into the river. 

E.1.2 Operational History 

The Mohawk Tannery, also known as Granite State Leathers, operated at the site from 1924 to 

1984. While in operation, the facility used several hazardous substances in the preparation and 

tanning of animal hides. Substances used included volatile organic compounds (VOCs), 

inorganic metals, chlorinated phenols, and alkaline and acidic solutions. The facility produced 

waste streams containing spent chromium, as well as VOCs, chlorinated phenols, 

proteinaceous solids (e.g. hair and hide scraps), alkaline and acid residuals, mineral solids, and 

undissolved lime. 

Over the course of its operational history, the Mohawk Tannery used the Area 1 and Area 2 

lagoons for several functions as part of the treatment process for tannery effluent. Sludge from 

the lagoons was periodically dredged and disposed of in four disposal areas at the site, referred 

to as Disposal Areas 3 through 6. 

The use of the Area 2 lagoon is believed to have been discontinued at some time during the 

1970s. The lagoon was reportedly covered with a layer of 4 to 12 inch diameter logs (which 

were not encountered during subsurface explorations performed as part of the EE/CA) and a 

layer of fill. Area 2 has since been allowed to naturally revegetate. 

In approximately 1980, materials including hide scraps and other miscellaneous refuse were 

excavated in preparation for constructing the control building for a new treatment facility. The 

excavated materials were moved approximately 30 to 125 feet southwest of the building, to an 

area identified in the EE/CA as Area 7. 

During the early 1980s, dried sludge from the facility was placed into a PVC-lined landfill on the 

adjacent Fimbel Door Company property (Fimbel Landfill). Since 1984, Disposal Areas 3 
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through 7 have been covered with sand and gravel and allowed to naturally revegetate. The 

Fimbel Landfill has been capped with a low permeability cover and closed under New 

Hampshire State Regulations, and was not evaluated as part of the EE/CA 

E.1.3 Previous Investigations and Removal Actions 

In April 1985 an initial characterization of subsurface conditions was performed to support future 

site use subsequent to the closure of Granite State Leathers. Investigative activities included a 

review of data provided by Granite State Leathers pertaining to tannery processes and waste 

streams; site plans depicting the locations of treatment facilities; and information on soil, 

groundwater, and surface water conditions at the site. Subsurface exploration activities 

included the excavation of 36 test pits, advancement of one soil boring, and collection of one 

groundwater sample. This report provided information on the operational history of the tannery 

and a preliminary description of the nature and extent of contamination at the site. 

A Phase II hydrogeological study at the site was performed in June 1985 to further characterize 

site conditions and provide recommendations for containment of tannery sludge/waste. 

Subsurface investigative activities included the excavation of additional test pits in previously 

identified sludge disposal areas, advancement of 12 soil borings and installation of 10 

monitoring wells, advancement of 2 hand-driven borings within the open lagoon (Area 1), and 

estimation of hydraulic conductivity through the collection of selected soil samples. 

EPA conducted a time-critical removal action at the site beginning in September 2000 and 

concluding in January of 2001. Actions taken included the removal and disposal of asbestos

containing material from the old tannery building; characterization and disposal of the contents 

of 42 drums, a large above ground storage tank, and a large clarifier tank on the site; and 

removal of approximately 110 empty drums and 360 laboratory-type containers and disposal of 

them at an off-site facility. EPA also repaired a number of gates at the site and posted warning 

signs about the dangers of trespassing, to better secure the site. 

In October 2000, samples of sludge were collected from Areas 1 and 2 (by a consultant for a 

potential property buyer) in an effort to characterize waste for disposal purposes. Analytical 

results revealed that none of the sludge samples exhibited a RCRA hazardous waste 

characteristic. The report concluded that, based on waste characteristic data evaluated during 
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this study, the sludge could be transported to and disposed of at an EPA and NHDES-approved 

local landfill. 

E.2 EE/CA Field Investigation 

In August/September 2001, TtNUS performed a field investigation to support the EE/CA. The 

overall objectives of the field investigation were to collect analytical and field observation data to 

support a streamlined human health and ecological risk evaluation and the development and 

evaluation of NTCRA alternatives for the sludge and associated soils in each waste disposal 

area on the site. In January 2002 EPA conducted limited additional sampling to to support the 

ecological risk evaluation. The following is a summary of field investigation activities and 

findings. 

E.2.1 Field Investigation Activities 

Test pit explorations were conducted in Areas 2 through 7 to better define the horizontal 

boundaries of the former tannery waste disposal areas, determine the thickness of soil cover 

over the sludge, and if possible, to determine the sludge thickness at the disposal area 

boundaries. Test pits were not used to collect sludge/soil samples for laboratory analysis. 

Subsequent to the excavation of test pits, several observation borings were advanced using 

direct-push technique (DPT) drilling in Areas 2, 3, 5, 6, and 7. Observation borings were used 

to collect further information to delineate the lateral extent of sludge waste, and to aid in the 

determination of the thickness and volume of sludge and overlying soil in each disposal area. 

No soil samples were collected for laboratory analysis from observation soil/sludge borings. 

Finally, a total of 25 sludge/soil borings were advanced using manual coring techniques and 

DPT drilling for the purpose of obtaining sludge and soil samples for chemical analysis and 

determining the thickness of sludge and cover soils in each disposal area. The borings located 

in Area 1, the open lagoon, were advanced from a floating work platform using manual coring 

techniques. The borings in the remaining areas were advanced using DPT drilling. 

Additional field activities performed by TtNUS in autumn 2001 that were not related to the 

determination of the nature and extent of sludge/waste included a wetland delineation, 
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endangered/threatened species evaluation, water table measurement collection and inventory 

of existing wells, and topographic/land survey. 

Two surface water samples were collected by EPA in January 2002 from the Area 1 lagoon. 

The purpose of the sampling was to obtain chemical characterization data for the surface water 

in the lagoon in support of the streamlined ecological risk evaluation. 

E.2.2 Field Investigation Findings 

Sludge and soil sample analytical results were compared to EPA Region IX Preliminary 

Remediation Goals (PRGs) for residential soil, New Hampshire Department of Environmental 

Services (NHDES) Risk Characterization and Management Policy (RCMP) Method 1 Standards 

for Category S-1 Soil, and NHDES RCMP background concentrations of metals in soils in order 

to identify contaminants of potential concern for the EE/CA. Surface water analytical results 

were compared to water quality criteria from EPA and Oak Ridge National Laboratory to identify 

contaminants of potential ecological concern. 

The screening of analytical data from sludge samples revealed the presence of several 

contaminants including, but not limited to, carbon disulfide, benzo(a)pyrene, 2-

methylnaphthalene, 4-methylphenol, pentachlorophenol, dioxins toxicity equivalents (TEQs), 

antimony, arsenic, and trivalent chromium at concentrations exceeding screening criteria. 

Hexavalent chromium was not detected at concentrations exceeding screening criteria. 

Overlying soils (e.g. the fill material placed over some of the sludge disposal areas) only 

exceeded screening criteria for metals. The organic compounds typical of sludge/wastes across 

the site were detected in overlying soils only sporadically, and at concentrations below 

screening criteria. Overlying soils exceeded screening criteria for antimony, arsenic, and 

chromium. 

Underlying soils (e.g. the soil beneath observed sludge in the disposal areas) only exceeded 

screening criteria for arsenic, which may be present due to background conditions. The organic 

compounds typical of sludge/wastes across the site were detected in site soils only sporadically, 

and at concentrations below screening criteria. The underlying soils are typically present at 
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depths greater than 10 feet bgs, and therefore are not likely to be accessible for human 

exposure. 

Based on detected levels in two surface water samples from Area 1, surface water exceeded 

identified screening criteria for several contaminants including carbon disulfide, 4-methylphenol, 

pyrene, chromium, manganese, and selenium. 

The wetland delineation identified two wetland areas on the undeveloped, southern portion of 

the Mohawk Tannery property. No wetlands were identified on the developed northern parcel. 

Federal and State agencies contacted for the endangered and threatened species evaluation 

did not identify any recorded occurrences of threatened or endangered species in the immediate 

vicinity of the site, with the exception of "occasional transient bald eagles". However, since 

many areas of the state have not been surveyed, the lack of positive identification is not 

definitive proof that no sensitive species are present. 

Water table measurements collected in October 2001 indicated that groundwater was 

encountered between 7 and 14 feet bgs at the western end of the site along the Nashua River. 

An evaluation of groundwater elevation versus observed sludge depth indicates that sludge is 

currently located beneath the water table only in Areas 1 and 2. Based on October 2001 

conditions, as much as 6 feet of sludge is likely to be submerged in Area 1 and up to 9 feet of 

sludge in Area 2. More sludge in these areas, as well as sludge in other areas (particularly Area 

3) may become submerged as the water table rises. The October 2001 conditions are believed 

to represent seasonal low groundwater conditions. 

E.3 Streamlined Human Health and Ecological Risk Evaluations 

Streamlined human health and ecological risk evaluations were conducted to determine whether 

site contaminants are likely to pose a risk to humans and ecological receptors. Both evaluations 

concluded that contaminants in site sludge/waste and surface soils pose a potential risk to 

humans and ecological receptors under current and future exposure scenarios. The following is 

a summary of the risk evaluation findings. 
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E.3.1 Streamlined Human Health Risk Evaluation Results 

The streamlined human health risk evaluation was performed to identify the risk to humans from 

soil and sludge at the site. The evaluation was conducted using standard quantitative risk 

assessment methods, except that it focused only on media of concern for the NTCRA. Other 

media (groundwater, surface water, air) were not evaluated. 

The human health risk evaluation identified potential human health risks above EPA's target 

non-cancer hazard index (H1) of 1.0 and/or cancer risk level (CR) of 1.0 x 104 for the following 

receptors and exposure scenarios: 

• Current or future adolescent trespasser exposed to wet sludge in Area 1: HI of 42.5, CR 

Of 1.86 X 10-3 

• Future lifetime resident exposed to surface soil in Areas 2 through 7: HI of 13.1, CR of 

9.54 X 10-5 

• Future lifetime resident exposed to surface and subsurface soil/sludge in Areas 1 

through 7: HI of 72.4, CR of 1.87 x 104 

The major contributors to excess non-cancer risks are 4-methylphenol, arsenic, antimony, 

cadmium, and manganese. The major contributors to excess cancer risks are dioxins, 

pentachlorophenol, arsenic, and benzo(a)pyrene. Benzo(a)pyrene was detected only in a very 

localized area of the site, in one sample from Area 7. It does not appear to be a site-wide 

concern. 

E.3.2 Streamlined Ecological Risk Evaluation Results 

The streamlined ecological risk evaluation is a screening-level evaluation that uses conservative 

screening values to identify all contaminants that may pose an ecological risk. Contaminant 

concentrations are compared against screening values to identify contaminants of potential 

concern (COPCs). COPCs do not necessarily pose a risk to ecological receptors, but rather 

indicate a potential risk that may warrant further investigation. The degree of potential risk 

posed by each contaminant is evaluated using hazard quotients (HQs). The HQ is the ratio of 
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the contaminant concentration at the exposure point to its screening value. An HQ of greater 

than 1.0 indicates that adverse impacts are possible. 

The ecological risk evaluation identified potential risks to ecological receptors from exposure to 

wet sludge (considered sediment in the ecological evaluation) and surface water in Area 1 and 

surface soil in Areas 2 through 7. The evaluation identified numerous contaminants of potential 

concern (COPCs) in each media. COPCs for sediment and surface soil included multiple 

contaminants from each of the following contaminant classes: voes, svoes, pesticides, 

dioxins, and metals. eoPes for surface water included only one voe, two svoes, and three 

metals. 

The maximum HQs identified for the Area 1 sediment were 35,000 (4-methyphenol), 30,400 

(chromium), and 2,293 (carbon disulfide). The highest HQs for Area 2 through 7 surface soil 

were 8,823 (mercury), 1741 (aluminum) 528 (chromium), 298 (1,2,3,4,6,7,8-HpeDD dioxin), 200 

(iron), and 179 (antimony). The highest HQ for surface water was 42 (manganese) followed by 

5.4 (carbon disulfide). Although the ecological HQs were calculated using conservative 

screening values, the magnitude of the HQs calculated for sediment and surface soil at the site 

indicates that contaminants at the site pose a real concern for ecological receptors. 

E.4 Volume of Sludge/Waste to be Addressed by the EE/CA 

The results of the streamlined human health risk evaluations were used to select contaminants 

of concern (eOCs) and preliminary remediation goals (PRGs) for the NTeRA. The PRGs were 

used to estimate the volume of waste that will be addressed by the EE/CA. The ecological risk 

evaluation was not used in the selection of eoes and PRGs because it was a screening-level 

evaluation only and therefore could not be used to definitively identify eoes or determine 

numerical cleanup standards. 

E.4.1 Selection of Contaminants of Concern 

The eoes identified for the site are compounds that posed an excess carcinogenic risk greater 

than 1.0E-6 or an excess non-carcinogenic risk indicated by a hazard index greater than 1 for 

any exposure scenario. The eocs identified for the site are identified on the table in Section 

E.4.2. 
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E.4.2 Identification of Preliminary Removal Goals (PRGs) 

PRGs for site sludge/waste and soil were developed using risk-based values calculated from 

exposure scenarios identified in the streamlined human health risk evaluation; available 

guidance for addressing dioxin contamination; and the NHDES RCMP background 

concentrations of metals in soils. For all COCs except dioxins, the proposed PRG was selected 

from the lower of the risk-based PRGs corresponding to a cancer risk level of 1.0 x 10·5 and a 

hazard index of 1.0, unless this risk-based value was lower than the NH RCMP background 

concentrations of metals in soil, in which case the background concentration was selected as 

the proposed PRG. For dioxins, the proposed PRG was selected based on the EPA OSWER 

Directive Approaches for Addressing Dioxins in Soil at CERCLA and RCRA Sites (EPA, 1998). 

Because the scope of the proposed NTCRA is limited to source control for contaminated soils, 

sludges, and wastes, PRGs were not developed for groundwater, surface water or river 

sediments. These media will be evaluated in the RI/FS scheduled to begin later this year. 

Contaminants of Proposed PRG Units Concern 

Benzo(a)Pyrene 145 ug/kg 

Pentachlorophenol 6958 ug/kg 

4-Methylphenol 712891 ug/kg 

Dioxin TEQ 1000 ng/kg 

Antimony 73 mg/kg 

Arsenic 51 mg/kg 

Barium 12780 mg/kg 

Cadmium 82 mg/kg 

Chromium Ill 273750 mg/kg 

Manganese 12775 mg/kg 

Vanadium 1278 mg/kg 

E.4.3 Estimated Volume of Sludge/Waste to be Addressed by EE/CA 

Sample analytical results were compared with proposed PRGs to estimate the volume of 

sludge/waste and soil to be addressed under the NTCRA. The following table provides a 

summary of the estimated volumes of sludge/waste in each disposal area that contain COCs at 
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concentrations exceeding PRGs. No evidence of sludge/waste was observed in Area 5 during 

field investigation activities and samples collected from Area 5 did not exceed any of the 

proposed PRGs. As a result, no sludge/waste volume was estimated for this area. Overlying 

and underlying soil concentrations did not exceed the proposed PRGs, so no sludge/waste 

volume was assumed for the soils. 

Estimated Volume of 
Disposal Area 

Sludge/Waste (CY) 

Area 1 25,185 

Area 2 29,630 

Area 3 370 

Area4 1,000 

Area 6 648 

Area 7 3,556 

TOTAL VOLUME: 60,389 

E.5 Removal Action Objectives (RAOs} 

RAOs were developed that are protective of human health and the environment and consider 

potential future use of the site. These removal action objectives are presented below. 

• Prevent, to the extent practicable, direct contact with, ingestion of, and inhalation of 

contaminants in tannery sludge/waste and associated soil at concentrations exceeding 

PRGs. 

• Prevent, to the extent practicable, ecological receptor exposure to contaminants 

exceeding PRGs in tannery sludge/waste and associated soil. 

• Prevent, to the extent practicable, migration of contaminants exceeding PRGs from 

tannery sludge/waste and associated soil to site groundwater and the Nashua River. 

• Address tannery sludge/waste and associated soil with contaminants exceeding PRGs 

to restore the site to its intended use for residential purposes. 
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E.6 Development of Removal Action Alternatives 

A screening of potential removal technologies and process options was performed to identify 

treatment, containment, or removal options that could meet the RAOs for the NTCRA. 

Technology types and process options were screened according to their potential effectiveness 

and implementability for treating site sludge/soil waste. The evaluation considered site-specific 

factors such as the nature of contaminated media, moisture content of sludge, contaminants 

present, location of wastes within the 100-year floodplain, and proximity to residential areas. 

The following three removal action alternatives were developed from the results of the 

screening: 

• Alternative 1 - Excavation and Off-Site Disposal 

• Alternative 2 - Consolidation into On-Site Landfill 

• Alternative 3 - Excavation, Off-Site Treatment and Disposal 

In April of 2002, the NHDES completed an updated hazardous waste determination for site 

sludge/waste using data gathered during the EE/CA field investigation. The data and the 

NHDES determination support the current assumption that sludge/waste from the site would not 

be considered a RCRA hazardous waste. However, based on the reactive sulfide 

concentrations found in Area 1 during the EE/CA investigation, it is possible that sludge/waste 

may be encountered in this area during implementation of the NTCRA that could cause the 

material to be considered a hazardous waste. As a result, a scenario under which the material 

from Area 1 would be considered as a RCRA hazardous waste was included in the EE/CA. 

Although it does not appear likely that the sludge/waste at the site will be classified as RCRA 

hazardous, a final decision on the regulatory status of the sludge/waste will be made during 

implementation of the removal action based on the results of the waste characterization 

samples collected from sludge/waste stockpiles during excavation. 

The scenario for considering the Area 1 sludge/waste as a RCRA hazardous waste was 

included as a sub-option under Alternatives 1 and 2 because the regulatory status of the waste 

could significantly impact the implementability and cost of these alternatives. The regulatory 

status of the waste is not expected to impact the implementability or cost of Alternative 3, so the 

hazardous waste scenario was not evaluated for this alternative. However, the implementability 
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and cost of Alternative 3 could be impacted by the limited number of incinerators within the 

United States that are able to accept dioxin-containing material. Accordingly, off-site treatment 

facilities within the United States and in Canada were evaluated as sub-options for Alternative 3. 

E.7 Analysis of Removal Action Alternatives 

Each of the three removal action alternatives presented above was analyzed individually to 

assess its effectiveness, implementability, and cost; and compared to the others to identify 

differences between the alternatives and analyze their comparative benefits and drawbacks. All 

alternatives offer similar degrees of protection and would achieve all of the removal action 

objectives established for this NTCRA. For each of the three alternatives, no residual 

contamination would remain at the site that would pose a risk to human health or the 

environment once the removal action was completed. Alternatives 1 and 3 would not require 

post-removal site control (PRSC) operations to maintain the protectiveness of the alternative, 

except for monitoring of restored vegetation until it is established. Alternative 2, unlike 

Alternatives 1 and 3, would consolidate and contain contaminated sludge/waste on site rather 

than remove it from the site and would require more extensive PRSC to monitor the integrity of 

the on-site landfill and prevent long-term impacts to human health and the environment. In 

addition, construction of an on-site landfill under Alternative 2 would place additional and 

permanent restrictions on how that portion of the site could be used thereby limiting the future 

use and development of the site to a greater extent than Alternatives 1 and 3. 

Implementability issues related to excavation and removal of sludge/waste located below the 

water table would be the same for all three alternatives. On-site activities for Alternatives 1 and 

3 would be identical, and both would be more easily implementable than those for Alternative 2 

due to difficulties associated with the approval and design/construction of an on-site landfill 

within a residential area. 

Considering implementability issues related to treatment or disposal sludge/waste, Alternative 1 

would be the most easily implementable of the three alternatives, regardless of the final 

regulatory classification of sludge/waste from Area 1. Off-site disposal facilities (RCRA D, 

RCRA C, or outside the United States) that are willing and able to accept dioxin-containing 

waste have been identified during the EE/CA. Alternative 3 would be somewhat more difficult to 

implement because there are a limited number of incineration facilities permitted to accept 
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dioxin-containing waste in both the United States and Canada and this may present some 

capacity issues. Obtaining the necessary approvals to transport waste to an incinerator is not 

expected to be difficult. Alternative 2 would be the most difficult to implement because of the 

anticipated difficulty in obtaining the required approvals to construct an on-site landfill in close 

proximity to a residential neighborhood and the Nashua River. 

Under all cost scenarios considered, Alternative 2 is the lowest cost alternative. If the final waste 

determination allows for land disposal of the Area 1 sludge (regardless of whether the sludge is 

classified as non-hazardous or hazardous) Alternative 2 would be less than half the cost of 

Alternative 1. If the final waste determination concludes that the Area 1 sludge can not be land

disposed (due to the land disposal restrictions for dioxin-containing waste), the difference in cost 

between Alternatives 1 and 2 would reduce considerably, but Alternative 2 would still be less 

expensive. Under all regulatory scenarios, Alternative 3 would be the most expensive to 

implement by a large margin (between 2 and 5 times the cost of Alternative 1 and between 2 

and 11 times the cost of Alternative 2). Alternative costs are summarized below. 

ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3: 
COST EXCAVATION and OFF- CONSOLIDATION into ON- EXCAVATION, OFF-SITE 

ELEMENT SITE DISPOSAL SITE LANDFILL TREATMENT, and DISPOSAL 

Capital Alternative 1A: $14,939,000 Alternative 2A: $5,572,000 Alternative 3-US: $69,715,000 
Costs Alternative 1 B: $20,428,000 Alternative 2B: $5,572,000 Alternative 3-CAN: $50,152,000 

Alternative 1C: $22,819,000 Alternative 2C: $18,428,000 

Annual Years 1-2: $4,000 Years 1-2: $155,275 Years 1-2: $4,000 
PRSC Years 3-30: $0 Years 3-5: $60,075 Years 3-30: $0 
Costs Years 6-30: $37,275 

Total Alternative 1A: $14,946,000 Alternative 2A: $6,300,000 Alternative 3-US: $69,722,000 
Present Alternative 1B: $20,435,000 Alternative 2B: $6,300,000 Alternative 3-CAN: $50,160,000 
Worth Alternative 1C: $22,826,000 Alternative 2C: $19,156,000 
Costs 

E.8 Recommended Removal Alternative 

Based on the comparison of alternatives, Alternative 1 was selected as the recommended 

removal alternative. All alternatives met the NTCRA removal objectives and were protective of 

human health and the environment. Alternatives 1 and 3 fully satisfied the removal objective of 

restoring the site to future residential use; Alternative 2 only partially satisfied this removal 

objective because Alternative 2 would leave wastes on site in an on-site landfill, thereby 

restricting how the landfill area could be developed and used in the future. Although Alternatives 
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1 and 3 constituted a more permanent measure due to fewer PRSC requirements, all 

alternatives may be considered permanent and would be effective in the long term, provided 

that the on-site landfill (in Alternative 2) is properly operated and maintained and land use 

restrictions are enforced. Only Alternative 3 would satisfy the statutory preference for treatment. 

The primary differences among the three alternatives lie in their implementability. Alternative 1 

would be the most easily implemented. Several off-site landfill facilities in reasonably close 

proximity to the site are available to accept the volume of sludge/waste that is expected to be 

generated during the removal action. In addition, obtaining the necessary approvals for the off

site landfill disposal alternative is expected to present the fewest challenges from an 

administrative feasibility standpoint. 

Alternative 2 would be much more challenging to implement than Alternative 1 due to the size of 

the on-site landfill that would be required to accommodate the volume of contaminated 

sludge/waste at the site and the potential for public opposition to an on-site landfill. Design and 

construction of a landfill that would be adequate to encapsulate 66,000 cubic yards of material 

would place considerably more constraints on how the site could be used and developed in the 

future and require more long-term efforts associated with PRSC. As a result, obtaining 

concurrence and acceptance from the State and public to construct an on-site landfill may be 

difficult. 

Alternative 3 would be more difficult to implement than Alternative 1 because of the limited 

number of off-site treatment facilities within the U.S. and Canada that are permitted to receive 

dioxin-containing waste. Alternative 3 would be easier to implement than Alternative 2 because 

locating treatment facilities able to accept the waste and obtaining the necessary approvals for 

off-site incineration would present fewer challenges than obtaining concurrence and acceptance 

from the State and public to construct an on-site landfill. 

Although Alternative 1 is only slightly more implementable than Alternative 3, it was selected as 

the preferred alternative because it would be considerably less costly. Off-site treatment at a 

Canadian incinerator (Alternative 3-CAN) would be the less expensive of the incineration 

options, but it would still cost over three times more than off-site disposal if Area 1 sludge were 

classified as non-hazardous waste; and more than two times more than off-site disposal if Area 

1 sludge were classified as hazardous waste. For this reason, Alternative 1 (A, B, or C) is 
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selected as the preferred removal action alternative, pending final waste determination and/or 

characterization results. 
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1.0 INTRODUCTION 

This report presents the Engineering Evaluation/Cost Analysis (EE/CA) conducted for the 

Mohawk Tannery Site in Nashua, New Hampshire (the site). The U.S. Environmental Protection 

Agency (EPA) determined that an EE/CA was needed to evaluate potential threats to humans 

and the environment posed by tannery sludge/wastes in seven former lagoons and disposal 

areas at the site and to develop and evaluate potential non-time-critical removal-action 

(NTCRA) alternatives for the site. The work was conducted by TtNUS for EPA Region I, under 

Contract No. 68-W6-0045, Work Assignment 118-NSEE-01 C7. 

The EE/CA was prepared consistent with the requirements of all applicable laws, regulations, 

and guidance, including: the Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA) of 1980, as amended by the Superfund Amendments and 

Reauthorization Act (SARA) of 1986; the National Oil and Hazardous Substances Pollution 

Contingency Plan (NCP) 40 CFR 300; and the Guidance on Conducting Non-Time Critical 

Removal Actions Under CERCLA (EPA, 1993). 

1.1 Purpose and Organization of Report 

The purpose of this report is to present the results of the EE/CA process in order to provide EPA 

with sufficient information to justify the need for a NTCRA and select the preferred NTCRA 

alternative for the site. The report also presents the methods and results of the field 

investigation conducted to collect the data necessary to prepare the EE/CA. 

Section 1.0 presents the introduction, provides a site description and historical information, and 

summarizes the field activities performed for the EE/CA. Section 2.0 summarizes the findings of 

the site investigations and the streamlined human health and ecological risk evaluations. 

Section 3.0 identifies contaminants of concern (COCs), selects preliminary remediation goals 

(PRGs), identifies the site conditions that justify a removal action, establishes the scope and 

objectives of the NTCRA, identifies regulatory considerations (ARARs), and presents a 

proposed schedule for NTCRA implementation. Section 4.0 documents the development of 

removal action alternatives and provides descriptions of the potential alternatives. Section 5.0 

presents the detailed evaluation of removal action alternatives. 
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1.2 Site Background 

This section presents the site description and operations history and describes previous 

removal actions that have been conducted at the site. 

1.2.1 Site Description 

The Mohawk Tannery site is located at the intersection of Fairmont Street and Warsaw Avenue 

in the City of Nashua, Hillsborough County, New Hampshire (Figure 1-1). The site is the former 

location of a leather tannery facility. The site consists of two contiguous properties: an 

approximately 15-acre developed parcel to the north, and an approximately 15-acre 

undeveloped parcel to the south. The site is bordered by the Nashua River to the west, a 

closed landfill to the north, and residential areas to the east and southeast. A chain link fence 

borders the developed portion of the site, except along the Nashua River side (Figure 1-2). 

The inactive tannery facility is situated on the northern parcel. Several structures used in 

tannery operations, as well as debris from several demolished structures, remain on site. 

Remaining structures include the main facility building; a smaller control building attached to the 

main building; and portions of the former wastewater treatment system including a wood frame 

building housing a 60 foot long, 20 foot wide, 6 foot deep clarifier tank. Also remaining on the 

west side of the site, alongside the Nashua River, is an open lagoon that was part of the 

wastewater treatment system (TtNUS, 2001). 

The site topography slopes steeply toward the Nashua River, with a topographic relief of 

approximately 70 feet from the eastern boundary of the site at Warsaw Avenue to the western 

boundary along the river. Groundwater was measured between 7 and 14 feet below ground 

surface in monitoring wells located in the vicinity of Areas 1 and 2, and approximately 70 feet 

below ground surface in the eastern portion of the site adjacent to Warsaw Avenue (GZA, 

1985b). 

Where it borders the site to the west, the Nashua River flows from north to south. The 

floodplain elevation along the Nashua River was determined to be 131 feet above mean sea 

level (MSL), referenced to North American Vertical Datum (NAVO) 1988. A large portion of 

Area 2 is located within the river's 100-year floodplain (Figure 1-2). The Area 1 Lagoon is not 
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located within the 100-year floodplain due to the elevation of the berm that has been 

constructed around its perimeter. If the berm was ever breached during a 100-year flood event, 

then the contents of the lagoon, which are located below the 100-year flood elevation, could be 

released into the river during such a flood event. 

1.2.2 Site History 

The site history information presented in this section was obtained from the following 

documents: Phase I Hydrogeologic Study, Granite State Leathers, Inc. Facility, Nashua, New 

Hampshire, April 1985, prepared by Goldberg, Zoino and Associates (GZA) Inc. for Fairmont 

Height Associates; Phase II Hydrogeologic Study and Conceptual Closeout Plan, Granite State 

Leathers, Inc. Facility, Nashua, New Hampshire, October 1985, prepared by GZA for Fairmont 

Height Associates; and the Mohawk Tannery Site Approval Memorandum to perform an 

Engineering Evaluation/Cost Analysis for a Non-Time Critical Removal Action, USEPA, July 

2000 (Appendix A; USEPA, 2000b). 

The Mohawk Tannery, also known as Granite State Leathers, operated at the site from 1924 to 

1984. While in operation the facility used numerous hazardous substances in the preparation 

and tanning of animal hides. Substances used included volatile organic compounds (VOCs), 

inorganic metals, chlorinated phenols, and alkaline and acidic solutions. The facility produced 

waste streams containing spent chromium, as well as voes, chlorinated phenols, 

proteinaceous solids (e.g. hair and hide scraps), alkaline and acid residuals, mineral solids, and 

undissolved lime. 

Little is known about the tannery's effluent treatment practices prior to the 1960s. In general, 

industry practice prior to that time did not require treatment of wastes prior to discharge into 

nearby waterways. In the 1960s the facility began providing some treatment of waste prior to its 

discharge into the Nashua River. Two unlined lagoons were constructed along the western side 

of the site approximately 30 feet from the Nashua River and within its 100-year floodplain. 

Treatment in the lagoons (which are identified as Areas 1 and 2 on Figure 1-2) consisted of 

combining the acid and alkaline waste streams and allowing the solids to settle out before the 

liquid fraction was discharged to the river. 
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A separate treatment process for the alkaline and acid waste streams was put into use from 

around 1971 to 1981. The alkaline effluent was pumped sequentially into the Area 2 and Area 1 

lagoons before being discharged to the river. The acid waste stream passed through a series of 

settling basins before being discharged to the river. The sludge from the lagoons and settling 

basins was periodically dredged and disposed of in four disposal areas at the site, identified as 

Areas 3 through 6 on Figure 1-2. 

Between 1971 and 1981 a new treatment facility was constructed consisting of a control 

building, screen house, equalization tank, sulfide oxidation tank, primary clarifier, sludge 

dewatering unit with belt filter press, aerated lagoon (Area 1 lagoon), and a secondary clarifier. 

During construction, it was reported that sludge located in the general vicinity of the new primary 

clarifier (Area 6 on Figure 1-2) was transferred to Areas 3 through 5. 

The use of the Area 2 lagoon was discontinued prior to completion of the new treatment system 

and the lagoon was reportedly covered with a layer of 4- to 12-inch diameter logs (which were 

not encountered during subsurface explorations performed as part of this EE/CA) and a layer of 

fill. Area 2 has since been allowed to naturally revegetate and is now covered with primarily 

herbaceous (non-woody) vegetation such as common reed. 

In approximately 1980, materials including hide scraps and other miscellaneous refuse were 

excavated in preparation for constructing the control building for the new treatment facility. The 

excavated materials were moved approximately 30 to 125 feet southwest of the building, to the 

area identified as Area 7 on Figure 1-2. 

From 1981 until the tannery closed in 1984, dried sludge from the facility was placed in a PVC 

lined landfill on the adjacent Fimbel Door Company property (Fimbel Landfill, identified on 

Figure 1-2). Since 1984, disposal Areas 3 through 7 have been covered with sand and gravel 

and allowed to naturally revegetate. In addition to granular fill, Area 5 was reportedly covered 

with a base layer of 6- to 12-inch diameter logs, similar to the reported cover on Area 2. These 

logs were not encountered during subsurface explorations performed during this EE/CA. The 

Fimbel Landfill has been capped with a low permeability cover and closed under New 

Hampshire State Regulations and was not included as part of the EE/CA. 
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In 1987, a release of aqueous material from the berm of the Area 1 lagoon was observed by the 

New Hampshire Department of Environmental Services (NHDES) during an inspection of the 

property. The property owner was ordered to determine the source of the release and conduct 

a study to characterize contamination at the site. No remediation of the site was conducted by 

the property owner (USEPA, 2000b). 

1.2.3 Previous Removal Actions 

EPA conducted a time-critical removal action at the site beginning in September 2000 and 

concluding in January of 2001. Actions taken included removing and disposing of asbestos

containing material from the old tannery building; characterizing and disposing of the contents of 

42 drums, a large above ground storage tank, and a large clarifier tank on the site; and 

removing approximately 110 empty drums and 360 laboratory-type containers and disposing of 

them at an off-site facility. EPA also repaired a number of gates at the site and posted warning 

signs about the dangers of trespassing, to better secure the site. 

1.3 Previous Investigations 

This section provides brief descriptions of previous environmental investigations prepared for 

the site. EPA has determined that the data from these earlier investigations will not be used in 

the streamlined risk evaluations conducted as part of this EE/CA due to differences in the data 

quality objectives. However, the data will be used where appropriate in evaluating the nature 

and extent of sludge/waste at the site. 

Phase I Hydrogeologic Study, Granite State Leathers, Inc. Facility, Nashua, New Hampshire, 

April 1985, prepared by Goldberg, Zoino, and Associates (GZA) Inc. for Fairmont Height 

Associates. GZA performed an initial characterization of subsurface conditions at the site in 

April 1985 in order to support future site use subsequent to the closure of Granite State 

Leathers. Investigative activities included a review of data provided by Granite State Leathers 

pertaining to tannery processes and waste streams; site plans depicting the locations of 

treatment facilities; and information on soil, groundwater, and surface water conditions at the 

site. Subsurface exploration activities performed in 1985 included the excavation of 36 test pits, 

advancement of one soil boring (which was converted to monitoring well GZ-1), and collection of 

one groundwater sample. TtNUS used this report as a source of information concerning the 
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operational history of the site, waste handling and sludge disposal practices, geological 

conditions, and preliminary nature and extent of tannery sludge/waste. 

Phase II Hydrogeologic Study and Conceptual Closeout Plan, Granite State Leathers, Inc. 

Facility, Nashua, New Hampshire, October 1985, prepared by GZA for Fairmont Height 

Associates. GZA performed a Phase II hydrogeological study at the site in June 1985 to further 

characterize hydrogeological conditions; further define the nature and extent of tannery sludge; 

define the nature and extent of overburden groundwater contamination; assess the potential 

impact of tannery sludge/waste on the Nashua River; and provide recommendations for 

containment of tannery sludge/waste. Subsurface investigative activities included the 

excavation of additional test pits in previously identified sludge disposal areas, advancement of 

12 soil borings and installation of 10 monitoring wells, advancement of two hand-driven borings 

within the open lagoon (Area 1), and estimation of hydraulic conductivity through the collection 

of selected soil samples. Results of these investigations are summarized in the report 

submitted in October 1985. TtNUS used this report as an additional source of information 

pertaining to the nature and extent of tannery sludge/waste, as a preliminary source of 

groundwater elevation data, and as an initial source of information concerning the chemical 

nature of sludge/waste at the site. 

Preliminary Sludge Characterization Investigation, Mohawk Tannery, 11 Warsaw Avenue, 

Nashua, New Hampshire, January 2001, prepared by GeoSyntec Consultants for Environmental 

Reclamation, Inc.: GeoSyntec collected samples of sludge from Areas 1 and 2 in an effort to 

characterize waste for disposal purposes. It was assumed that sludge from these areas is 

representative of waste located in Areas 3 through 7. Analytical results revealed that none of 

the sludge samples exhibited a RCRA hazardous waste characteristic. The report concluded 

that, based on waste characteristic data evaluated during this study, the sludge could be 

transported to and disposed of at an EPA- and NH DES-approved local landfill. TtNUS used data 

from this report to assist in characterizing the nature and extent of the tannery waste in Areas 1 

and 2. 

1.4 EE/CA Field Investigation Activities Summary 

This section provides a summary of field investigation activities that were conducted by TtNUS 

in 2001 to support the EE/CA. A more detailed discussion of field investigation methods and 
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objectives is presented in the Quality Assurance Project Plan (QAPP) (TtNUS, June 2001). The 

overall objectives of the field investigation were to collect analytical and field observation data to 

support a streamlined human health and ecological risk evaluation and the development and 

evaluation of NTCRA alternatives for the sludge and associated soils in each waste disposal 

area on the site. The specific goals of the field investigation were to: 

• determine the nature, extent, and volume of sludge/waste and associated soils impacted 

by past waste disposal practices that may require removal; 

• identify any on-site wetlands and endangered/threatened species that could be affected 

by actions taken at the site; 

• collect topographic/land survey information needed to fully characterize the site and 

evaluate field data. 

To meet the project objectives, the following field investigation activities were performed: test pit 

explorations; observation sludge/soil borings; sludge/soil borings for sampling and analysis; 

sludge sampling for air-headspace analysis; wetland delineation; endangered/threatened 

species evaluation; water table measurements and inventory of existing wells; and 

topographic/land surveying. These activities are described in the balance of this section. Field 

investigation results are presented in Section 2. 

1.4.1 Test Pit Explorations 

Test pit explorations were conducted to better define the horizontal boundaries of the former 

tannery waste disposal areas, determine the thickness of soil cover over the sludge, and if 

possible, determine the sludge thickness at the disposal area boundaries. Test pits were not 

used to collect sludge/soil samples for laboratory analysis. 

The test pit investigation focused on Areas 2 through 7, the six sludge disposal areas that have 

been covered with soil. The horizontal limits of disposal Area 1, the open lagoon, were 

considered to be obvious and therefore did not require any further excavation. A total of 65 test 

pits were excavated at the site: fifteen in Area 2, ten in Area 3, nine in Area 4, ten in Area 5, ten 

in Area 6, and eleven in Area 7. Soils observed in each test pit were described on log sheets 

using the Unified Soil Classification System. All pertinent observations (depths and descriptions 

of sludge and soil, estimated grain size, dry vs. wet, etc.) were recorded, and photographs were 
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taken. All test pit locations are depicted on Figure 1-3. Test pit locations for individual disposal 

areas are depicted on Figures 1-4 through 1-6. Test Pit Log sheets are contained in 

Appendix B. 

1.4.2 Observation Borings 

Subsequent to the excavation of test pits, several non-sampling (NS) observation borings were 

advanced using direct-push technique (DPT) drilling in Areas 2, 3, 5, 6, and 7. Observation 

borings were used to collect further information to delineate the lateral extent of sludge waste, 

and to aid in the determination of the thickness and volume of sludge and overlying soil in each 

disposal area. No soil samples were collected for laboratory analysis from observation 

soil/sludge borings. 

A total of 19 observation borings were advanced at the site: four in Area 2, seven in Area 3, two 

in Area 5, four in Area 6, and two in Area 7. At each observation boring location, continuous 

samples were collected (using 4-foot length samplers) beginning at the ground surface and 

continuing to approximately 2 feet beyond the vertical limit of sludge (if encountered). 

Soil/sludge recovered from each sampler was described on boring logs using the Unified Soil 

Classification System. All pertinent observations (depths and descriptions of visually 

contaminated materials, grain size, moisture content, etc.) were recorded. Observation boring 

locations are depicted on Figures 1-3 through 1-6. Boring Log forms prepared during 

advancement of observation borings are contained in Appendix C. 

1.4.3 Sludge/Soil Borings for Soil Sampling and Analysis 

A total of 25 sludge/soil borings were advanced using manual coring techniques and DPT 

drilling for the purpose of obtaining sludge and soil samples for chemical analysis and 

determining the thickness of sludge and cover soils in each disposal area. The borings located 

in Area 1, the open lagoon, were advanced using manual coring techniques. The borings in the 

remaining areas were advanced using DPT drilling. 

The general approach for locating borings for sampling and analysis was to divide each of the 

seven onsite disposal/lagoon areas into quadrants and advance one boring in the approximate 

center of each quadrant. This sampling approach was designed to yield representative sludge 
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and soil samples from each area and to provide adequate spatial distribution to estimate sludge 

and soil volumes with an acceptable degree of accuracy for use in the EE/CA. Boring locations 

were adjusted in the field based on access considerations, field observations, and the estimated 

size of the disposal areas determined by test pitting activities and observation borings. The 

following is a summary of sludge/soil boring advancement and sample collection activities that 

were performed at each disposal area. Boring locations are depicted on Figures 1-3 through 

1-6. Boring Log forms are contained in Appendix D. Analytical methods used are presented on 

Table 1-1. Sample analytical results are discussed in Section 2.1. 

1.4.3.1 Area 1 

Four borings were advanced in Area 1 (the open lagoon) from a floating work platform, using 

manual coring techniques (see Figure 1-4 for locations). Borings were advanced to refusal at 

each of the four sampling locations, and no underlying soil was recovered. Because of the 

challenges of obtaining samples from the open lagoon and the inherent limitations of manual 

coring, reaching refusal in these borings does not necessarily signify that bedrock was 

encountered. Based on the observed elevations of bedrock in nearby (non-manual) borings, it 

is unlikely that the manual borings in Area 1 reached bedrock. 

Sludge recovered from each sampler was described on boring logs using the Unified Soil 

Classification System. All pertinent observations (depths and descriptions of visually 

contaminated materials, grain size, moisture content, etc.) were recorded. 

One boring-composite sludge sample consisting of sludge from the entire length of the boring 

was collected from each boring. Each boring-composite sludge sample was shipped for 

laboratory analysis for VOCs, SVOCs, pesticides/PCBs, metals, dioxins, hexavalent chromium, 

and total sulfides. Additionally, one area-composite sludge sample (made up of sludge from all 

four Area 1 borings) was collected and shipped for laboratory analysis for RCRA hazardous 

waste characteristics for TCLP SVOCs, TCLP pesticides, TCLP metals, corrosivity, and 

reactivity. One paint filter test sample was collected from boring SL-104 based on observations 

of high moisture content of sludge. The paint filter test is used to determine the presence or 

absence of free liquids in a waste. The presence of free liquids in the sludge/waste would have 

an impact on materials handling and disposal options because wastes with free liquids can not 

be land-disposed without pre-treatment to dry or remove the liquids. 
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1.4.3.2 Area 2 

Five sludge/soil borings were advanced in Area 2 due to the large area of sludge identified 

during the excavation of test pits and advancement of observation borings (see Figure 1-4). At 

each of the five boring locations, continuous sludge/soil samples were collected (using 4-foot 

length samplers) beginning at the ground surface and continuing through the entire thickness of 

the sludge and approximately 2 feet into the soils (or to refusal) beneath the sludge. At each 

boring, soils and sludge recovered from each sampler were described on boring logs using the 

Unified Soil Classification System. All pertinent observations (depths and descriptions of 

visually contaminated materials, grain size, moisture content, etc.) were recorded. 

Sludge and soil samples for chemical analysis were collected from each of the five borings 

advanced in Area 2. Media that were sampled from these borings included tannery sludge, the 

cover soil above the sludge, and the bottom soil underlying the sludge. One boring-composite 

sample of sludge (from the entire sludge thickness) was collected from each of the five borings 

advanced in Area 2. Each of these samples was shipped for laboratory analyses for voes, 

SVOCs, pesticides/PCBs, metals, dioxins, hexavalent chromium, and total sulfides. One paint 

filter test sample was collected from boring SL-205 based on observations of high sludge 

moisture. Additionally, one area-composite sludge sample (made up of sludge from each of the 

five borings) was collected and shipped for laboratory analysis for RCRA hazardous waste 

characteristics for TCLP SVOCs, TCLP pesticides, TCLP metals, corrosivity, and reactivity. 

Samples were collected from soil both overlying and underlying the tannery sludge layer. One 

area-composite cover soil sample (made up of cover soil from all of the borings advanced in 

Area 2), and one area-composite underlying soil sample (made up of approximately 2 feet of 

soil underlying the sludge from borings SL-202, SL-204, and SL-205) were collected. Borings 

SL-201 and SL-203 met refusal prior to encountering underlying soils. Area-composite samples 

of overlying and underlying soil were shipped for laboratory analyses for VOCs, SVOCs, 

pesticides/PCBs, metals, dioxins, hexavalent chromium, and total sulfides. 

1.4.3.3 Areas 3 through 6 

Three borings were advanced in each of these disposal areas (See Figures 1-4, 1-5, and 1-6). 

At each of the boring locations, continuous sludge/soil samples were collected (using 4-foot 
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length samplers) beginning at the ground surface and continuing through the entire thickness of 

the sludge and approximately 2 feet into the soils beneath the sludge. At each boring, soils and 

sludge recovered from each sampler were described on boring logs using the Unified Soil 

Classification System. All pertinent observations (depths and descriptions of visually 

contaminated materials, grain size, moisture content, etc.) were recorded. 

Sludge and soil samples for chemical analysis were collected from each boring. Media that 

were sampled from these borings included tannery sludge, the cover soil above the sludge, and 

the bottom soil underlying the sludge. One boring-composite sample of sludge was collected 

from each boring and shipped for laboratory analyses for VOCs, SVOCs, pesticides/PCBs, 

metals, dioxins, hexavalent chromium, total sulfides, TCLP VOCs (grab sample), TCLP SVOCs, 

TCLP pesticides, TCLP metals, corrosivity, reactivity, and ignitability. The grab samples for 

TCLP VOC analysis were selected from the most contaminated sample interval within each 

boring, as determined by VOC headspace screening and/or visual observations. As proposed 

in the QAPP, one paint filter test sample (SL-402) was collected from these disposal areas 

based on observation of high sludge moisture content. 

Sampling procedures in Areas 3 through 6 were adjusted in the field to accommodate the 

subsurface conditions encountered during the test pit explorations and advancement of 

observation borings. In Area 3, area-composite samples of overlying and underlying soil from 

all borings were collected and shipped for laboratory analyses for VOCs, SVOCs, 

pesticides/PCBs, metals, dioxins, hexavalent chromium, and total sulfides. In Area 4, sampling 

procedures for overlying and underlying soils were the same as for Area 3, except that 

underlying soil was not collected from boring SL-401 due to boring refusal prior to encountering 

the vertical limit of sludge. In Area 5, due to the absence of an obvious sludge layer, no 

overlying or underlying soil samples were collected. All samples collected from Area 5 were 

identified as sludge samples for the purposes of data evaluation only. In Area 6, overlying and 

underlying soil area-composite samples were collected and shipped for analyses for VOCs, 

SVOCs, pesticides/PCBs, metals, dioxins, hexavalent chromium, and total sulfides. The area

composite samples for Area 6 included soil from all borings, except soil from boring SL-603 was 

not included in the area-composite of overlying soil due to an ambiguous interface between 

overlying soils and tannery sludge/waste. An obvious layer of sludge was observed at a depth 

of 6 feet bgs in boring SL-603; however, traces of animal hides were observed in soils in this 

boring beginning at the ground surface. 
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1.4.3.4 Area 7 

Four soil/sludge borings were advanced in Area 7 (see Figure 1-6). At each boring location, 

continuous sludge/soil samples were collected (using 4-foot length samplers) beginning at the 

ground surface and continuing through the entire thickness of the sludge and approximately 2 

feet into the soils beneath the sludge. Soils and sludge recovered from each sampler were 

described on boring logs using the Unified Soil Classification System. All pertinent observations 

(depths and descriptions of visually contaminated materials, grain size, moisture content, etc.) 

were recorded. 

Sludge and soil samples for chemical analysis were collected from each boring. Media that 

were sampled from these borings included tannery sludge, the cover soil above the sludge, and 

the bottom soil underlying the sludge. One boring-composite sample of sludge was collected 

from each boring and shipped for laboratory analyses for VOCs, SVOCs, pesticides/PCBs, 

metals, dioxins, hexavalent chromium, total sulfides, TCLP VOCs (grab sample), TCLP SVOCs, 

TCLP pesticides, TCLP metals, corrosivity, reactivity, and ignitability. 

Samples were collected from soil both overlying and underlying the tannery sludge layer in 

Area 7. One area-composite cover soil sample (made up of overlying soil from borings SL-701, 

SL-703, and SL-704), and one area-composite underlying soil sample (made up of underlying 

soil from all borings) were collected. The overlying soil composite for Area 7 did not include soil 

from boring SL-702 because signs of potential tannery waste and debris were observed 

beginning at the ground surface at this location. Area-composite samples of overlying and 

underlying soil were shipped for laboratory analyses for VOCs, SVOCs, pesticides/PCBs, 

metals, dioxins, hexavalent chromium, and total sulfides. 

1.4.4 Sludge Sampling for Air-Headspace Analysis 

Sludge/soil borings were also used to collect sludge samples for air-headspace analysis. The 

purpose of these samples was to evaluate potential air emissions that may result from 

excavation of the sludge during the NTCRA. The air data will be used in the EE/CA to identify 

and evaluate potential odor control technologies to address the expected air emissions that 

would be generated by excavation and handling of site sludge. Odor control is expected to be 

an important component of any removal action involving excavation of sludge because the 

Rl02899F 1-12 Tetra Tech NUS, Inc. 



-

sludge has a strong sulfide odor that could potentially impact residential properties in the site 

vicinity. 

During the drilling/sampling program, grab sludge samples from distinct intervals in four borings 

were collected and shipped to a laboratory for headspace analysis for VOCs and odorous 

sulfides. Air headspace sample locations were selected in the field based on field observations 

and screening that indicated a potential for significant air emissions during excavation (e.g. 

strong odors and visual evidence of contamination). The sample interval was selected based on 

jar headspace screening results (the highest in a boring), or if the headspace screening was 

inconclusive, field observations of odors and/or visual evidence of contamination. In general, 

the grab samples for headspace analysis were collected from the same general vicinity as the 

voe and TCLP voe samples. Air headspace samples were collected from sludge in borings 

SL-104 (Area 1), SL-205 (Area 2), SL-403 (Area 4), and SL-704 (Area 7). 

1.4.5 Wetland Delineation 

The objective of the wetland delineation was to identify the current wetland boundaries and map 

the areal extent of the on site wetlands. The wetland delineation used the three parameter 

approach based on vegetation, soils, and hydrology described in the Corps of Engineers 

Wetlands Delineation Manual (COE Manual, Environmental Laboratory, 1987). The wetland 

delineation methods and results are presented in Section 2.1.4 of this report. 

1.4.6 Endangered/Threatened Species Evaluation 

The objective of the endangered/threatened species evaluation was to identify any rare or 

endangered species that may be present at the site. The evaluation was conducted through 

communications with federal and state agencies and through on-site observations. The 

endangered/threatened species evaluation results are presented in Section 2.1.5 of this report. 

1.4.7 Water Table Measurements and Inventory of Existing Wells 

TtNUS performed an inventory of existing groundwater monitoring wells to determine whether 

the wells would be useable for groundwater level measurements and possible future sampling. 

The inventory focused primarily on wells in the vicinity of the seven waste disposal areas and 
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lagoons. Water table measurements were taken in all wells determined to be in adequate 

condition. Data from the water table measurements will be used to determine the elevation of 

the water table in the vicinity of the disposal areas. This information will be used in the planning 

and evaluation of removal alternatives to address the site sludge. 

Monitoring wells GZ-1, GZ-4, GZ-6, GZ-9, GZ-10, and GZ-11 were determined to be in 

adequate condition and groundwater depths were recorded. Monitoring well GZ-12 was found 

to be destroyed and monitoring well GZ-13 was not functional due to an obstruction. Monitoring 

well GZ-7 and observation wells TP-1, TP2, TP-4, and TP-6 could not be located. All other 

monitoring wells and observation wells located on site were not part of the well inventory 

because they are outside the general vicinity of the disposal areas and are not of immediate 

concern for the purposes of the EE/CA. Results of the well inventory are summarized in Section 

2.1.6 and detailed on the Well Inspection and Groundwater Level Measurement Sheets 

contained in Appendix E. Monitoring well locations are shown on Figure 1-3. 

1.4.8 Topographic/Land Surveying 

A topographic/land survey was conducted to verify the locations of important site features, spot

check the topographic contours, and identify selected sampling locations. Surveyed features 

were added to the digital-format site base map obtained from the City of Nashua, to provide an 

accurate depiction of the site for use in removal action evaluation and planning. The base map 

obtained from the city, entitled "Topographic Map of the City of Nashua, Hillsborough County, 

New Hampshire" was prepared by Chas. H. Sells, Inc. of Charlton, MA based on aerial 

photography dated April 13, 1998. The base map, with all boring and test pit locations, is 

presented as Figure 1-3. 

1.5 Lagoon Surface Water Sampling by EPA 

EPA personnel collected two surface water samples for chemical analysis from the Area 1 

lagoon on January 30, 2002. The water samples were analyzed by the EPA New England 

Regional Laboratory for VOCs, SVOCs, pesticides/PCBs, total metals, and dissolved metals. 

The purpose of the sampling and analysis was to obtain chemical characterization data for the 
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surface water in the lagoon for use in the streamlined ecological risk evaluation. Analytical 

results for the surface water samples are provided in Appendix F and discussed in Section 

2.5.5. 
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2.0 DATA EVALUATION AND SITE CHARACTERIZATION 

This section presents the results of site characterization efforts and the streamlined human 

health and ecological risk evaluations. 

2.1 EE/CA Field Investigation Results 

This section presents the results of the field investigation activities described in Section 1.0. In 

Sections 2.1.1 and 2.1.2, sludge, soil (overlying and underlying), and air headspace laboratory 

analytical results are presented in tabular form and compared to federal and state 

environmental standards and criteria. In Section 2.1.3, the analytical data and test pit logs, 

observation boring logs, and sample boring logs are interpreted to estimate the lateral extent 

and volume of waste present. Sections 2.1.4 and 2.1.5 document the results of the wetland and 

endangered species evaluations, respectively. In Section 2.1.6, water table measurements are 

used to estimate the volume of sludge located below the water table. Field results are 

presented by disposal area in the following sections. 

2.1.1 Analytical Data Evaluation 

Analytical data from sludge, soil, and air headspace samples were compared to project 

screening criteria selected from appropriate federal and state policies and regulations. 

Screening criteria used to evaluate sludge and soil data are the EPA Region IX Preliminary 

Remediation Goals (PRGs) for residential soil and the New Hampshire Department of 

Environmental Services (NHDES) Risk Characterization and Management Policy (RCMP) 

Method 1 Standards for Category S-1 Soil. The S-1 soil category applies to soils with the 

highest potential for exposure. This includes accessible (surficial) soils in locations where 

children are present and may be exposed on a high frequency-high or low intensity basis, or a 

low frequency-high intensity basis, or where adults may be exposed on a high frequency-high or 

low-intensity basis. It also includes potentially accessible soil (2-15 feet below ground surface 

or shallower, if paved) where children may be exposed on a high frequency-high intensity basis. 

These criteria are considered appropriate for the site because it is zoned as residential property 

and abuts a residential neighborhood. 
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The Region IX PRGs are human health risk based criteria. Region IX PRGs for carcinogens are 

based on cancer risk levels of 1.0E-6. Region IX PRGs for non-carcinogens are based on a 

Hazard Index of 1.0. For consistency with the streamlined human health risk evaluation (which 

uses Region IX PRGs to identify contaminants of concern), the Region IX PRGs for non

carcinogens were adjusted to correspond to a hazard index of 0.1 (see Section 3.3 for details on 

the rationale for this adjustment). These adjusted values are presented in the data summary 

tables and used in evaluating the site data. The NHDES RCMP S-1 soil standards are derived 

to be protective of human health and of groundwater. The standards are the lower of the risk

based or leaching to groundwater-based criteria for each chemical. 

In addition to the criteria identified above, soil samples were compared to NHDES RCMP 

background concentrations of metals in soils. Published RCRA criteria were used as screening 

criteria for TCLP analyses. NHDES 24-hour ambient air limits (AALs) were used as screening 

criteria for the air headspace analysis results. 

Summaries of detected compounds in sludge, soil, and air samples collected at the site, and a 

comparison of analytical results to project screening criteria are presented on Tables 2-1 

through 2-17. Analytical data results are contained in Appendix G. 

In the following sections, contaminants that exceeded one or more screening criteria are 

identified. These exceedances are highlighted on Tables 2-1 through 2-17 along with the 

specific screening criteria that were exceeded. Table 2-18 provides a summary of percent 

solids results from sludge and soil samples collected from each of the disposal areas. Table 

2-19 provides a summary of contaminants detected in each disposal area above project 

screening criteria. Figures 1-4 through 1-6 provide a visual depiction of test pit and soil boring 

locations. 

2.1.1.1 Sludge/Waste Data Evaluation 

This section presents the evaluation of sludge characterization data from each disposal area. 

The evaluation focuses on contaminants detected in sludge/waste, RCRA characterization 

analyses of sludge, and air-headspace analysis of sludge samples. The analytical results are 

summarized on Tables 2-1 through 2-15. Analytical data results are contained in Appendix G. 
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Area 1 

Sludge samples collected from borings advanced in Area 1 contained several VOCs, SVOCs, 

pesticides, dioxins, and metals above laboratory detection limits. TCLP SVOCs, TCLP metals, 

and reactive sulfides were also detected in Area 1 sludge. A summary of contaminants 

detected in sludge samples collected from Area 1 is provided on Tables 2-1 and 2-2. 

Contaminants detected in sludge samples at concentrations exceeding screening criteria 

included 2-butanone, carbon disulfide, 2-methylnaphthalene, 4-methylphenol, 

pentachlorophenol, 2,3,7,8-TCDD, dioxins as toxicity equivalents (TEQs), antimony, arsenic, 

chromium, and manganese. Hexavalent chromium was not detected in any of the sludge 

samples collected from Area 1. A sludge sample collected from SL-104 passed the paint filter 

test. 

The area-composite sludge sample from Area 1 did not exceed TCLP criteria for SVOCs or 

metals; however, the sample contained reactive sulfides at concentrations that may indicate a 

potential reactivity concern. There are currently no federal numerical standards to determine 

exceedance of the RCRA reactivity characteristic. In the absence of a current standard, interim 

levels contained in a July 1985 guidance, but withdrawn in April 1998 (USEPA, 1998b}, were 

used to identify potential reactivity concerns. Reactive sulfide concentrations in the Area 1 

composite sludge sample and its duplicate ( 694 mg/kg and 663 mg/kg, respectively) were 

slightly higher than the withdrawn regulatory guidance level of 500 mg/kg. 

It was noted that the reactive sulfide concentrations for the Area 1 composite sample and its 

duplicate were higher than the total sulfide concentrations for the individual Area 1 samples 

from which the composite sample was taken. These seemingly anomalous results are likely 

due to the heterogenous distribution of the sulfides within the sludge matrix. Because the 

sulfides are insoluble, they tend to be unevenly distributed within the solid matrix. As a result 

there can be significant variability in results from different parts of the same sample or across an 

area. A more detailed analysis of reactive sulfide versus total sulfide results follows. 

The total sulfides result includes the total concentration of acid soluble and acid insoluble 

sulfides in a sample. The analytical procedure involves adding hydrochloric acid to the sample 

to liberate the sulfides as hydrogen sulfide gas that is collected in a scrubber. The 
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concentration of total sulfides is expressed in terms of milligrams (mg) hydrogen sulfide 

generated per kilogram (kg) of sample. The reactive sulfides analysis determines the rate of 

hydrogen sulfide released from a sample under the specific conditions of the test method. The 

procedure involves adding sulfuric acid to the sample to liberate the sulfides as hydrogen sulfide 

gas that is then collected in a scrubber. The concentration of reactive sulfides is also expressed 

in terms of mg hydrogen sulfide released per kg of sample. 

Ideally, for a homogeneous sample, the reactive sulfides result for a sample should not exceed 

the total sulfides result. However, the less-than-ideal nature of environmental sampling and 

differences in the two analytical methods explain why in some instances the reactive sulfides 

results exceed the total sulfides results for the same sample or area. The first factor, and likely 

the most significant, is sample heterogeneity. Most of the sulfides are present in the solid matrix 

as insoluble salts. These insoluble sulfides are unevenly distributed within the solid matrix. As a 

result, two samples collected from the same location may contain significantly different sulfide 

concentrations. Additionally, since only a fraction of the field sample is used in the laboratory 

method, even two analyses conducted on different portions of material from the same sample 

jar could have very different concentrations depending on where the sulfide "granules" were 

located within the sample. 

Another factor that may contribute to the difference in the results is the difference in the two 

analytical methods. The two methods use different sample mass (50 g for total sulfides, 10 g for 

reactive sulfide), different acids, and different reaction temperature and time. The difference in 

sample mass, in particular, may increase the potential for inconsistent results due to 

heterogeneity issues discussed above. If the sulfides "granules" are unevenly distributed in the 

sample matrix, the sulfide concentrations in a 10 g and a 50 g sample of the same material 

could differ considerably solely due to chance. The effect of heterogeneity in the sludge at the 

site is illustrated by the total sulfides results for sample SL-103 (15.8 UJ) and its duplicate, SL

DUP-06 (230 J). Although the two samples were collected from the same boring, the results are 

significantly different. These results indicate the possibility for significant differences within the 

same sample and using the same analytical method. The potential for differences between the 

Area 1 samples is compounded by the fact that a composite sample from several locations 

(analyzed for reactive sulfide) is being compared to several individual samples from the area, 

analyzed by a different method (for total sulfides). 
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TCLP VOC analysis was not performed on samples from Area 1; however, previous TCLP 

analyses (GeoSyntec, 2001) did not detect VOCs in excess of RCRA TCLP criteria and the low 

concentrations of voes detected in sludge (Table 2-1) are well below concentrations that could 

result in exceedance of TCLP voe criteria. 

A headspace air sample collected from boring SL-104 contained several VOCs and sulfur 

compounds above laboratory detection limits. Concentrations of benzene, carbon disulfide, and 

methyl mercaptan detected in headspace air samples exceeded screening criteria for 

headspace air. Headspace results will be used to predict the types and maximum 

concentrations of odorous sulfides and VOCs likely to be released during excavation of 

sludge/waste. These results are assumed to represent the concentration of contaminants 

generated under worst-case, closed conditions (with approximately 1 volume of soil to 2 

volumes of air). Concentrations of contaminants in ambient air under actual conditions during 

excavation would be lower due to dilution of contaminants in a larger volume of air and 

dispersion of contaminants by air currents. A summary of compounds detected in headspace 

air samples collected at the site is provided on Table 2-3. 

The solids content in sludge samples collected from Area 1 ranged from 13. 1 to 35 percent and 

averaged 25.7 percent solids (Table 2-18). A detailed tabulation of the solids content in 

individual samples is provided in Appendix G. 

Area 2 

Sludge samples collected from borings advanced in Area 2 contained concentrations of several 

VOCs, SVOCs, pesticides, dioxins, and metals above laboratory detection limits. TCLP SVOCs 

and TCLP metals were also detected. A summary of contaminants detected in sludge samples 

collected from Area 2 is provided on Tables 2-4 and 2-5. 

Contaminants detected at concentrations exceeding screening criteria in sludge samples 

collected from borings SL-201, SL-203, and SL-204 in Area 2 included the following: carbon 

disulfide, naphthalene, pentachloropheneol, 2,3,7,8-TCDD, dioxins TEQs, antimony, arsenic, 

and chromium. Sludge samples collected from boring SL-202 exceeded screening criteria for 

those compounds (except chromium) as well as 4-methylphenol, phenol, aldrin, and heptachlor 

epoxide. The sludge sample collected from boring SL-205 only exceeded screening criteria for 
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arsenic. Hexavalent chromium was not detected in sludge samples collected from Area 2. A 

sludge sample collected from boring SL-205 passed the paint filter test. 

The area-composite sludge sample from Area 2 did not exceed TCLP criteria for SVOCs or 

metals and did not contain detectable levels of reactive cyanide or reactive sulfide. 

TCLP VOC analysis was not performed on samples from Area 2; however, previous TCLP 

analyses (GeoSyntec, 2001) did not detect VOCs in excess of RCRA TCLP criteria and the low 

concentrations of VOCs detected in sludge (Table 2-4) are well below concentrations that could 

result in exceedence of TCLP VOC criteria. 

A headspace air sample collected from boring SL-205 contained detectable concentrations of 

chlorobenzene, methylene chloride, trichlorofluoromethane, carbon disulfide, and carbonyl 

sulfide. Detected concentrations did not exceed screening criteria. A summary of compounds 

detected in headspace air samples collected at the site is provided on Table 2-3. 

The solids content of Area 2 sludge samples ranged from 54 to 94.2 percent and averaged 73.3 

percent solids (Table 2-18). A detailed tabulation of the solids content in individual samples is 

provided in Appendix G. 

Area 3 

Sludge samples collected from borings advanced in Area 3 contained detectable concentrations 

of a few VOCs, a few SVOCs, a few pesticides, Aroclor 1254, and several dioxins. Metals were 

detected in sludge samples collected from all three borings advanced in Area 3. A summary of 

contaminants detected in sludge samples collected from Area 3 is contained in Tables 2-6 

and 2-7. 

Concentrations of naphthalene and pentachlorophenol detected in a sludge sample collected 

from SL-303 exceeded screening criteria. The concentration of 2,3,7,8-TCDD in a sludge 

sample collected from SL-301 exceeded the screening criteria of 3.9 ng/kg. The concentrations 

of arsenic exceeded screening criteria in all three sludge samples. Antimony also exceeded 

screening criteria in the samples collected from borings SL-301 and SL-303 and chromium 
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exceeded screening criteria in the sample from boring SL-301. Hexavalent chromium was not 

detected in sludge samples collected from Area 3. 

TCLP VOC, TCLP SVOC, and TCLP metals analyses on sludge samples collected from Area 3 

revealed very low concentrations of contaminants, none exceeding RCRA TCLP criteria. 

Reactive cyanide was not detected and reactive sulfide was detected only at low concentrations 

in one sample. 

The solids content of Area 3 sludge samples ranged from 83 to 94 percent and averaged 90.7 

percent solids (Table 2-18). A detailed tabulation of the solids content in individual samples is 

provided in Appendix G. 

Area4 

Sludge samples collected from borings advanced in Area 4 contained concentrations of VOCs, 

SVOCs, pesticides, PCBs, dioxins, metals, and reactive sulfide above laboratory detection 

limits. TCLP VOCs, TCLP SVOCs, and TCLP metals were also detected. A summary of 

contaminants detected in sludge samples collected from Area 4 is contained in Tables 2-8 

and 2-9. 

Carbon disulfide and 4-methylphenol were detected at concentrations exceeding screening 

criteria. Antimony, arsenic, chromium, manganese, and thallium were also detected at 

concentrations exceeding screening criteria. Hexavalent chromium was not detected in sludge 

samples collected from Area 4. 

A sludge sample collected from boring SL-402 failed the paint filter test, indicating the presence 

of free liquid in the sample. This result does not seem to be consistent with percent solids 

values. The sludge sample from Area 4 contained 50 percent solids, which is nearly four times 

higher than the percent solids content (13.1) of the Area 1 sample that passed the paint filter 

test (Appendix G). A possible explanation for this result is that the sludge sample from Area 1 

has greater water-holding capacity than the sample from Area 4. The paint filter test measures 

the free liquid that drains from a sample when placed in the test apparatus, not the total amount 

of water in the material. Therefore, a material with a higher moisture content but greater water

binding capacity (such as clay) may pass the paint filter test while a material with a lower 
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moisture content but less ability to hold water (such as sand) may fail. Additional testing will be 

required to confirm the presence of free liquids in Area 4 sludge and to determine what actions 

may be needed to dewater the sludge. 

No contaminants were detected in Area 4 sludge samples at concentrations exceeding RCRA 

hazardous waste criteria. 

A headspace air sample collected from boring SL-403 contained detectable concentrations of 

several VOCs and sulfur compounds. The concentrations of chlorobenzene, toluene, and 

carbon disulfide exceeded screening criteria established for the assessment of air sampling 

results. A summary of compounds detected in headspace air samples collected at the site is 

provided on Table 2-3. 

The solids content of Area 4 sludge samples ranged from 36.4 to 79.9 percent and averaged 

57.5 percent solids (Table 2-18). A detailed tabulation of the solids content in individual samples 

is provided in Appendix G. 

Area 5 

Tannery waste material was not identified in Disposal Area 5 through field observations. Thin 

lenses of possible staining were observed, but obvious visual and olfactory evidence of tannery 

waste/sludge was not observed in any of the test pits or DPT borings advanced in Area 5. 

Therefore, the samples from this area consisted of soil from the ground surface to the end of the 

boring. No overlying or underlying soil samples were collected from these borings. For 

purposes of chemical analysis the samples were classified as sludge/waste (they were analyzed 

for the same parameters as other sludge samples). However, because the samples actually 

consisted of only soil, the results were compared with NH RCMP background soil 

concentrations as well as the EPA Region IX and NH S-1 screening criteria. 

Samples collected from the borings advanced in Area 5 contained one SVOC, one PCB, several 

dioxins, and several metals above laboratory detection limits. TCLP SVOCs, TCLP metals, and 

reactive cyanide were also detected. A summary of contaminants detected in samples collected 

from Area 5 is contained in Tables 2-10 and 2-11. 
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Only concentrations of antimony and arsenic exceeded screening criteria (the EPA Region IX 

PRGs). The arsenic concentrations did not exceed NH RCMP background soil concentrations. 

The antimony concentration in the sample from boring SL-503 exceeded the NH RCMP 

background soil concentration but did not exceed the NH S-1 screening criteria. A low 

concentration of hexavalent chromium, below screening criteria, was detected in the sample 

from boring SL-502. No contaminants were detected in Area 5 samples at concentrations 

exceeding RCRA hazardous waste criteria. 

The solids content of the samples collected from Area 5 ranged from 84.6 to 99 percent and 

averaged 95.4 percent solids (Tables 2-18). A detailed tabulation of the solids content in 

individual samples is provided in Appendix G. 

Area 6 

Sludge samples collected from borings advanced in Area 6 contained concentrations of VOCs, 

SVOCs, pesticides, dioxins, and metals above laboratory detection limits. TCLP VOCs, TCLP 

SVOCs, TCLP metals, and reactive sulfide were also detected. A summary of contaminants 

detected in sludge samples collected from Area 6 is contained in Tables 2-12 and 2-13. 

Concentrations of 1,2-dichlorobenzene, 1,4-dichlorobenzene, chlorobenzene, naphthalene, 

pentachlorophenol, 2,3,7,8-TCDD, and dioxins TEQs detected in sludge samples from borings 

SL-601 and SL-602 exceeded screening criteria. No voes, SVOCs, or pesticides/PCBs were 

detected in SL-603 at concentrations exceeding screening criteria. However, 2,3,7,8-TCDD, 

antimony, and arsenic were detected in SL-603 at concentrations exceeding criteria. 

Concentrations of several metals exceeding screening criteria were detected in all three Area 6 

borings. Concentrations of antimony, arsenic, barium, chromium, thallium, and vanadium 

exceeding screening criteria were detected. Hexavalent chromium was not detected in sludge 

samples collected from Area 6. 

No contaminants were detected in Area 6 sludge samples at concentrations exceeding RCRA 

hazardous waste criteria. 
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The solids content of sludge samples from Area 6 ranged from 27.3 to 91.3 percent and 

averaged 51.6 percent solids (Table 2-18). A detailed tabulation of the solids content in 

individual samples is provided in Appendix G. 

Area 7 

Sludge samples collected from borings advanced in Area 7 contained concentrations of VOCs, 

SVOCs, pesticides, PCBs, dioxins, and metals above laboratory detection limits. TCLP voes, 

TCLP SVOCs, and TCLP metals were also detected. A summary of contaminants detected in 

sludge samples collected from Area 7 is contained in Tables 2-14 and 2-15. 

Concentrations of 4-methylphenol, benzo(a)pyrene, pentachlorophenol, Aroclor-1242, 

2, 3, 7, 8-TCCD, and dioxins TEQs in sludge samples collected from Area 7 exceeded 

screening criteria. Benzo(a)pyrene and Aroclor-1242 were each only detected at one location. 

Concentrations of several metals that exceeded screening criteria were detected in sludge 

samples collected from Area 7 borings, including antimony, arsenic, barium, cadmium, 

chromium, lead, manganese, mercury, and thallium. Hexavalent chromium was not detected in 

sludge samples collected from Area 7. 

No contaminants were detected in Area 7 sludge samples at concentrations exceeding RCRA 

hazardous waste criteria. 

A headspace air sample collected from boring SL-704 (including a field duplicate sample) 

contained detectable concentrations of xylenes, toluene, and several sulfur compounds. The 

concentrations of toluene and methyl mercaptan exceeded project screening criteria established 

for the assessment of air sampling results. A summary of compounds detected in headspace 

air samples collected at the site is provided on Table 2-3. 

The solids content of sludge samples from Area 7 ranged from 30 to 89.4 percent and averaged 

62.1 percent solids (Table 2-18). A detailed tabulation of the solids content in individual samples 

is provided in Appendix G. 
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2.1.1.2 Overlying Soil Data Evaluation 

This section presents the evaluation of overlying soil data for each disposal area. Composite 

samples of overlying soil were collected from each disposal area, with the exception of Area 1 

(the open lagoon) and Area 5 (where no obvious sludge/tannery waste layer was present). 

Overlying soils were collected from the ground surface to immediately above the first visually 

identified tannery sludge/waste layer in each boring. The overlying soil samples from the 

individual borings within each disposal area were then composited into one area-composite 

sample for each disposal area. Table 2-16 presents the overlying soils data. 

Area 2 

The composite sample of overlying soil collected from borings advanced in Area 2 contained 

three VOCs, two pesticides, several dioxins, and metals above laboratory detection limits (see 

Table 2-16). Concentrations of 2,3,7,8-TCDD, antimony, arsenic, and chromium exceeded 

screening criteria. The arsenic concentration did not exceed NH RCMP background soil 

concentrations. Mercury exceeded NH RCMP background soil concentrations only. Hexavalent 

chromium was not detected in this soil sample. 

Area 3 

A composite sample of overlying soil collected from borings advanced in Area 3 contained 

concentrations of metals and several dioxins above laboratory detection limits (see Table 2-16). 

The arsenic concentration in this sample exceeded the EPA Region IX screening criterion but 

did not exceed NH RCMP background soil concentrations. Antimony and chromium exceeded 

background soil concentrations only. Hexavalent chromium was not detected in this sample. 

Area 4 

A composite sample of overlying soil collected from soil borings advanced in Area 4 contained 

concentrations of VOCs, pesticides, PCBs, dioxins, and metals above laboratory detection limits 

(see Table 2-16). Concentrations of antimony, arsenic, chromium, and manganese exceeded 

screening criteria. Arsenic and manganese concentrations did not exceed NH RCMP 
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background soil concentrations. Hexavalent chromium was not detected in overlying soil in 

Area 4. 

Area 6 

A composite sample of overlying soil collected from borings advanced in Area 6 contained 

concentrations of chlorobenzene, several dioxins, and several metals above laboratory 

detection limits (see Table 2-16). The concentration of 2,3,7,8-TCDD exceeded screening 

criteria, but the dioxins TEQ concentration did not exceed criteria. The arsenic concentration in 

this sample exceeded the EPA Region IX screening criteria but did not exceed NHDES S-1 or 

background soil concentrations. The antimony concentration exceeded the EPA Region IX 

screening criterion and the NH RCMP background soil concentrations. The chromium 

concentration exceeded the NHDES S-1 and NH RCMP background soil criteria. The 

concentration of hexavalent chromium detected in overlying soil from Area 6 was slightly below 

its EPA Region IX PRG (30 mg/kg). 

Area 7 

A composite sample of overlying soil collected from borings advanced in Area 7 contained 

concentrations of pesticides, PCBs, several dioxins, and several metals above laboratory 

detection limits (see Table 2-16). Concentrations of antimony, arsenic, chromium, and mercury 

exceeded screening criteria. Hexavalent chromium was not detected in samples of overlying 

soil collected from Area 7. 

2.1.1.3 Underlying Soil Data Evaluation 

This section presents the evaluation of underlying soil data for each disposal area. Composite 

samples of underlying soil were collected from each disposal area, with the exception of Area 1 

(where refusal was reached before underlying soils were encountered) and Area 5 (where no 

obvious sludge/tannery waste layer was present). Underlying soils were collected from 

approximately the 2 feet of soil immediately beneath visually identified tannery sludge/waste in 

each boring. The underlying soil samples from the individual borings within each disposal area 

were then composited into one area-composite sample for each disposal area. Table 2-17 

presents the underlying soils data. 
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Area 2 

The composite sample of underlying soil collected from borings advanced in Area 2 contained 

one VOC (chloroform), one SVOC (pentachlorophenol), several dioxins, and several metals 

above laboratory detection limits (see Table 2-17). Only arsenic was detected at a 

concentration exceeding screening criteria. The arsenic concentration in this sample also 

slightly exceeded the NH RCMP background soils concentration. Hexavalent chromium was 

not detected in this soil sample. 

Area 3 

A composite sample of underlying soil collected from borings advanced in Area 3 contained 

concentrations of pentachlorophenol, several dioxins, and several metals above laboratory 

detection limits (see Table 2-17). The arsenic concentration in this sample exceeded the EPA 

Region IX screening criterion but did not exceed NH RCMP background soil concentrations. No 

other analytes exceeded screening criteria. Hexavalent chromium was not detected in this 

sample. 

Area 4 

A composite sample of underlying soil collected from borings advanced in Area 4 contained 

concentrations of 4-methylphenol, several dioxins, and several metals above laboratory 

detection limits (see Table 2-17). The arsenic concentration in this sample exceeded the EPA 

Region IX screening criterion but did not exceed NH RCMP background soil concentrations. No 

other analytes exceeded screening criteria. Hexavalent chromium was not detected in 

underlying soil in Area 4. 

Area 6 

A composite sample of underlying soil collected from borings advanced in Area 6 contained 

concentrations of several dioxins and several metals above laboratory detection limits (see 

Table 2-17). The arsenic concentration in this sample exceeded the EPA Region IX screening 

criterion but did not exceed NHDES S-1 or background soil concentrations. The concentration of 
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chromium in this sample exceeded only NH ReMP background soil concentrations. Hexavalent 

chromium was not detected in underlying soil in Area 6. 

Area 7 

A composite sample of underlying soil collected from borings advanced in Area 7 contained 

concentrations of voes, svoes, dioxins, and metals above laboratory detection limits (see 

Table 2-17). The concentrations of arsenic and chromium detected in this sample exceeded 

screening criteria or NH ReMP background soil concentrations. Hexavalent chromium was not 

detected in underlying soil in Area 7. 

2.1.2 Summary of Data Evaluation 

This section presents a summary of analytical data for site sludge/waste, overlying soil, and 

underlying soil. 

2.1.2.1 Sludge/Waste 

This section presents a summary of the sludge/waste data, focusing on compounds exceeding 

screening criteria. Table 2-19 presents a summary of compounds exceeding screening criteria 

in each disposal area. 

Sludge/waste samples from all seven disposal areas contained contaminants exceeding project 

screening criteria. Area 5 samples only exceeded screening concentrations for metals. All other 

areas exceeded criteria for organic compounds and metals. Areas 1 and 4 also exceeded 

screening criteria for ReRA disposal analyses. 

exceedences, by analyte group. 

The following text summarizes the 

Four voes were detected in site sludge/waste at concentrations exceeding screening criteria. 

These VOC exceedences occurred in sludge from Areas 1, 2, 4, and 6. Carbon disulfide was 

the most prevalent, exceeding screening criteria in Areas 1, 2, and 4. The other compounds 
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were detected above screening criteria in one area each: 2-butanone in Area 1; and 

1,2-dichlorobenzene, 1,4-dichlorobenzene and chlorobenzene in Area 6. 

SVOCs 

Three polynuclear aromatic hydrocarbons (PAHs) and three phenols were detected in site 

sludge/waste at concentrations exceeding screening criteria. These SVOC exceedences 

occurred in sludge from all disposal areas except Area 5. The most prevalent compounds 

exceeding screening criteria were pentachlorophenol (Areas 1, 2, 3, 6, 7); 4-methylphenol 

(Areas 1, 2, 4, 7); and naphthalene (Areas 2, 3, 6). In addition, 2-methylnapthalene, phenol, 

and benzo(a)pyrene each exceeded criteria in one area (Areas 1, 2, and 7, respectively). 

Pesticides/PCBs 

Two pesticides and one PCB were detected in site sludge/waste at concentrations exceeding 

screening criteria. The two pesticide exceedances (aldrin and heptachlor epoxide) occurred in 

Area 2. The PCB exceedance (Aroclor-1242) occurred in Area 7. 

Dioxins 

The EPA Region IX PRG for 2,3,7,8-TCDD dioxins is 3.9 ng/kg. This value is used in the 

screening of contaminants of concern for human health risk assessments. However, current 

EPA policy recommends the use of 1 ppb (1000 ng/kg) as a cleanup goal for residential settings 

(USEPA, 1998a). Therefore, to provide a better indication of the extent of dioxins that may have 

to be addressed in a removal action, the policy-based cleanup goal of 1000 ng/kg was used for 

screening of dioxin TEQs. The EPA Region IX PRG was used only for screening of the 

individual dioxin compound 2,3,7,8-TCDD. 

The screening criteria for dioxins TEQs was exceeded in sludge/waste samples from Areas 1, 2, 

6, and 7. The screening criteria for 2,3,7,8-TCDD was exceeded in Areas 1, 2, 3, 6, and 7. 
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Metals 

Sludge/waste samples from all disposal areas exceeded screening criteria for antimony, 

arsenic, and chromium (except in Area 5). In addition, manganese concentrations exceeded 

screening criteria in Areas 1, 4, and 7; thallium exceeded screening criteria in Areas 4, 6, and 7; 

barium exceeded screening criteria in Areas 6 and 7; vanadium exceeded screening criteria in 

Area 6; and cadmium, lead, and mercury exceeded screening criteria in Area 7. Hexavalent 

chromium was not detected at concentrations exceeding screening criteria in any sample from 

the site. 

RCRA Parameters 

TCLP criteria for voes, SVOCs and metals were not exceeded in any of the sludge/waste 

samples collected at the site during this or previous site investigations. However, a composite 

sludge sample and its field duplicate from Area 1 contained reactive sulfides at concentrations 

that may indicate the potential for classification as a RCRA hazardous waste. There are 

currently no federal numerical standards to determine exceedance of the RCRA reactivity 

characteristic. In the absence of a current standard, the interim level (500 mg/kg) contained in a 

July 1985 guidance withdrawn in April 1998 (USEPA, 1998b), was used to identify potential 

reactivity concerns. Reactive sulfide concentrations in the Area 1 sludge samples were 694 

mg/kg and 663 mg/kg, indicating a potential reactivity concern. 

One sludge sample from the site (from Area 4) failed the paint filter test, indicating the presence 

of free liquids in the sample and the potential need for dewatering or addition of bulking agents 

prior to final disposal. Additional paint filter testing would be conducted during the 

characterization of sludge/waste to make a final determination of the need for dewatering 

measures, but for the purposes of the EE/CA it is assumed that sludge/waste from Area 4 (and 

possibly from other Areas) may require dewatering prior to transportation and final disposal. 

2.1.2.2 Overlying Soil 

This section presents a summary of the overlying soil data, focusing on compounds exceeding 

screening criteria. Table 2-16 presents the overlying soils data. 
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Composite samples of overlying soil were collected from soil borings in each disposal area, with 

the exception of Area 1 (the open lagoon) and Area 5 (because no obvious sludge/tannery 

waste layer was present). No VOCs, SVOCs, pesticides, or PCBs were detected at levels 

exceeding screening criteria in overlying soil samples. 

Relatively low concentrations of dioxins were detected in overlying soil from all disposal areas. 

Concentrations of 2,3, 7,8-TCDD exceeded the Region IX PRG in the samples from Areas 2 and 

6, but dioxin TEO concentrations did not exceed the EPA guidance level of 1000 ng/kg (1 ppb) 

in any of the overlying soil samples collected from the site. 

Several metals were detected in overlying soil samples at concentrations exceeding screening 

criteria. Concentrations of antimony and arsenic exceeded screening criteria in most samples 

of overlying soil. However, concentrations of arsenic did not exceed either the NH S-1 or the 

NH RCMP background soil concentrations. Based on the widespread detection of these metals 

at similar, relatively low levels in soil throughout the site, and the relatively low screening criteria 

concentrations, these metals may be attributed to background concentrations present 

throughout the area. 

Concentrations of chromium (a typical tannery contaminant) exceeded NH S-1 screening criteria 

in overlying soil samples collected from Areas 2 and 4. Chromium concentrations in samples 

from the other disposal areas exceeded only NH RCMP background soil concentrations. 

Hexavalent chromium was detected only in the overlying soil sample collected from Area 6, and 

at a concentration lower than the screening criteria. 

Overlying soil samples were collected from various depths depending on observations made 

during the advancement of sample borings. In Area 2, overlying soil samples were generally 

collected from the upper 4 feet of soil; in Area 3, samples were generally collected from the 

upper 2 to 4 feet of soil; in Area 4, from the upper 3 feet of soil; in Area 6, from the upper 5 feet 

of soil; and in Area 7, from the upper 2 feet of soil. 

2.1.2.3 Underlying Soil 

This section presents a summary of the underlying soil data, focusing on compounds exceeding 

screening criteria. Table 2-17 presents the underlying soils data. 
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Composite samples of underlying soil were collected from borings in each disposal area, with 

the exception of Area 1 (because refusal was reached before underlying soils were 

encountered) and Area 5 (because no obvious sludge/tannery waste layer was present). 

Underlying soils were collected from approximately the 2 feet of soil immediately beneath 

visually identified tannery sludge/waste in each boring. No VOCs, SVOCs, pesticides, PCBs, or 

dioxins were detected in underlying soil samples above screening criteria. 

Arsenic was detected in all the underlying soil samples exceeding screening criteria. However, 

concentrations of arsenic were lower than NH S-1 standard and the NH RCMP background soil 

concentrations in all samples except the one from Area 2, which was slightly higher than the 

background screening concentration. Based on the widespread detection of arsenic at similar, 

relatively low levels, and the relatively low screening concentrations, the presence of arsenic 

may be attributed to background concentrations present throughout the area. Chromium 

exceeded the NH RCMP background soil concentration in Areas 6 and 7; however it did not 

exceed the EPA Region IX PRG or NH S-1 criteria for chromium. 

2.1.3 Disposal Area Extent and Waste/Soil Volume 

Qualitative analysis of test pit logs, observation boring logs, and a historical aerial photograph of 

the site were used in conjunction with a comparison of laboratory analytical data with screening 

criteria to estimate the horizontal and vertical extent of tannery waste and overlying soil in each 

disposal area. This approximation was used to formulate order-of-magnitude volume estimates 

of tannery sludge/waste and overlying soil that may require removal/treatment consideration in 

the EE/CA. Sections 2.1.3.1 and 2.1.3.2 present the volume estimation process and results for 

tannery sludge/waste and overlying soils, respectively. Section 2.1.3.3 explains why volume 

estimates were not made for underlying soils. 

2.1.3.1 Tannery Sludge/Waste 

The following sections provide a description of the estimated limits of tannery sludge/waste and 

preliminary volume estimates for each disposal area. Visual depictions of the estimated 

horizontal extent of waste are presented on Figures 2-1 through 2-3. A summary of estimated 

sludge/waste areas, thicknesses, and volumes is presented on Table 2-20. 
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Area 1 

Observations made during advancement of borings in Area 1 indicate that the thickness of 

sludge in the lagoon is at least 10 to 12 feet. Manual borings advanced in this area reached 

refusal (probable till or bedrock) at depths of 10 to 12 feet, with no underlying soils recovered. 

In evaluating methods to estimate the depth of sludge in Area 1, nearby borings in Area 2 

(former site of a second open lagoon) and information on depth to till and/or bedrock in nearby 

borings and monitoring wells were evaluated. It was determined that since reported bedrock 

depths in the immediate area vary considerably, it would be difficult to accurately project 

bedrock depths underlying Area 1, and to use this projected depth to estimate the bottom of 

sludge. 

Therefore, in order to provide an estimated maximum sludge thickness in Area 1, it was 

assumed that the bottom elevations of the two lagoons (Areas 1 and 2) may have been similar, 

and the estimated bottom elevations of sludge in Area 2 borings were used to estimate the 

depth of sludge in the Area 1 lagoon. Borings advanced in Area 2 encountered underlying soil 

or bedrock at approximately 16 to 19 feet below ground surface (bgs) ( elevation 109 to 113 feet 

above mean sea level [MSL]). Instrument survey data and field observations of water depth 

indicate that the elevation of the top of sludge in the Area 1 lagoon is approximately 128 feet 

above MSL (Figure 2-1). Based on this information, it is estimated that the average sludge 

thickness in Area 1 is approximately 17 feet. 

The lateral extent of Area 1 sludge/waste was estimated based on field observations, boring 

logs, and a historical aerial photograph of the site taken while the facility was in operation (see 

photo in Appendix H, date unknown). The aerial photograph shows the footprint of the Area 1 

lagoon to be considerably larger than the current footprint. The photo indicates that the lagoon 

extended farther east into the western side of Area 3. Borings and test pits in Area 3 confirm 

that sludge is present beneath the current eastern berm of Area 1 and indicate that the top of 

sludge beneath the berm is at approximately the same elevation as the top of sludge in Area 1. 

Based on these observations, it is assumed that the areal extent of sludge in Area 1 includes 

the sludge beneath the current eastern berm. The lateral extent of Area 1, including the 

westernmost portion of Area 3 (see Figure 2-1), is estimated to be 40,000 square feet (SF). 

Assuming an average sludge thickness of 17 feet, it is estimated that a volume of approximately 

680,000 cubic feet (CF) of sludge is present in Area 1. 
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Area 2 

The lateral extent of Area 2 sludge/waste was estimated based on boring and test pit logs and a 

historical aerial photograph of the site (Appendix H). The south and east limits of sludge in Area 

2 were approximated using observations recorded during the excavation of TP-2-03, TP-2-12, 

TP-2-14, and TP-2-15, which indicated that tannery sludge was not present in these areas. The 

northeastern and western limits of Area 2 were estimated based on the aerial photograph and 

test pit and boring observations. The areal extent of sludge/waste in Area 2 is estimated to be 

80,000 SF. 

Test pit and boring logs indicate that sludge/waste thicknesses in Area 2 generally range from 6 

to 13 feet. It is estimated that the average thickness of sludge in Area 2 is 1 O feet. Based on 

these estimates, the estimated volume of sludge/waste in Area 2 is 800,000 CF. 

Area 3 

The lateral extent of Area 3 was estimated based on boring and test pit logs and a historical 

aerial photograph of the site (Appendix H). Field observations made during the excavation of 

test pits and advancement of observation borings in Area 3 delineated the approximate 

southern, northern, and eastern limits of sludge/waste. Test pits and soil borings advanced in 

the western part of Area 3 confirm that sludge/waste is present beneath the berm separating 

Area 3 from the Area 1 lagoon and the top of sludge beneath the berm is at approximately the 

same elevation as the top of sludge in Area 1. These observations and the historical aerial 

photo indicate that the sludge present beneath the berm is a continuation of the sludge in 

Area 1. Therefore the sludge/waste volume estimated for Area 3 excludes the sludge beneath 

the berm. 

Based on these observations, the areal extent of sludge/waste in Area 3 is estimated to be 

2,000 SF. Boring and test pit logs indicate that sludge/waste thicknesses in Area 3 range from 

1 to 6 feet. Based on an assumed average thickness of 5 feet, it is estimated that 10,000 CF of 

sludge/waste is present in Area 3. 
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Area 4 

Observations made during the excavation of test pits delineated the approximate limits of sludge 

in Area 4. The southern and western limits were delineated by test pits TP-4-1, TP-4-2, TP-4-5, 

TP-4-6, and TP-4-7. The horizontal extent of sludge is assumed to approach the base of the 

slope to the north and east of Area 4. The estimated areal extent of sludge in Area 4 is 

3,000 SF. 

Boring and test pit logs indicate that sludge/waste thicknesses in Area 4 range from 

approximately 5 to 9 feet. Based on an assumed average thickness of 9 feet, it is estimated 

that 27,000 CF of sludge is present in Area 4. 

Area 5 

No visual or olfactory evidence of tannery sludge was observed during the excavation of test 

pits or advancement of borings in Area 5. Possible indications of waste-consisting of black 

streaks, lenses of dark sand, and potentially stained soil-were observed within a matrix of 

poorly-graded fine sand. 

Analytical data from samples collected from borings advanced in Area 5 reveal that only 

concentrations of antimony and arsenic exceeded screening criteria. Several contaminants that 

were typically detected in sludge samples at the site (sulfides, phenols, and PAHs) were not 

present above detection limits in Area 5 samples. 

Although antimony and arsenic were detected in Area 5 at concentrations above screening 

criteria, the concentrations found were below the preliminary remediation goals developed for 

the site and discussed further in Section 3.3. As a result of the lack of visual and chemical 

confirmation of sludge/waste, no waste volume was included for Area 5. 

Area 6 

Observations made during the excavation of test pits and advancement of borings revealed that 

obvious evidence of tannery sludge is present at TP-6-03, TP-6-04, TP-6-05, TP-6-06, SL-601, 

and SL-602. Most other test pits and borings in Area 6 contained fill and/or waste layers 
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consisting of small clusters of hair and hide, but no obvious sludge. Test pits TP-6-02 and 

TP-6-10 did not contain evidence of tannery waste. The estimated areal extent of sludge in 

Area 6 is 3,500 SF. 

Boring and test pit logs indicate that sludge/waste thicknesses in Area 6 generally range from 4 

to 7 feet. Based on an assumed average thickness of 5 feet, it is estimated that 17,500 CF of 

sludge/waste is present in Area 6. 

Area 7 

Observations made during the excavation of test pits and advancement of borings in Area 7 

delineated the approximate northern and southern limits of sludge/waste. The eastern limit of 

the sludge/waste is assumed to approach the concrete retaining wall and base of hill southwest 

of the main facility building. The western limit of the sludge/waste is assumed to approach the 

top of the slope at the edge of Area 7. The areal extent of sludge/waste in Area 7 is estimated to 

be 8,000 SF. 

Observations during test pit and soil boring advancement indicate that the presence and 

appearance of sludge/waste in Area 7 is not uniform across the area and is different than that 

observed in other areas. Observed wastes included scraps of hide, clumps of hair, black 

sludge, purple-black sludge, and purple cellulose-like material. At some borings sludge was 

present; however, many borings and test pits contained only miscellaneous waste and fill 

materials. 

Boring and test pit logs indicate that sludge/waste thicknesses in Area 7 generally range from 5 

to 13 feet. Based on an assumed thickness of 12 feet, it is estimated that 96,000 CF of 

sludge/waste is present in Area 7. 

2.1.3.2 Overlying Soils 

As presented in Section 2.1.2.2, overlying soils only exceeded screening criteria for metals. 

The organic compounds typical of sludge/wastes across the site were detected in overlying soils 

only sporadically, and at concentrations below screening criteria. Overlying soils exceeded 

screening criteria for antimony, arsenic, and chromium. With the exception of chromium, the 
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presence of these metals may be attributed to background conditions. Although several metals 

were present at concentrations above screening criteria, the concentrations were below the 

preliminary remediation goals developed for the site and discussed further in Section 3.3. As a 

result of the lack of visual and chemical confirmation of sludge/waste, no waste volume was 

included for the overlying soil. 

Regardless of whether the overlying soil will have to be addressed as waste, it would have to be 

removed to access the underlying sludge/waste. If the soil does not require removal and 

treatment or disposal as waste, it would be desirable to segregate the overlying soil from the 

sludge/waste during excavation to avoid the costs of disposing or treating these soils along with 

the sludge/waste. Therefore, the volume of overlying soil that could be practically segregated 

from the sludge/waste during excavation was estimated. Due to the limitations of standard 

excavation equipment, it was assumed that 1 foot of soil should remain as a buffer above the 

sludge/waste to ensure that the sludge/waste is not excavated and mixed into the overlying 

soils. Additionally, it was assumed that it was not practical to segregate overlying soils that 

were less than 2 feet thick. 

To estimate the volume of overlying soil that could be practically segregated during excavation, 

the test pit and boring logs for each disposal area were evaluated and the average overlying soil 

thicknesses were estimated for each area. A 1-foot thickness was then subtracted from the 

averages to estimate the practical thickness for segregation. These thicknesses were then 

multiplied by the estimated area of sludge/waste in each disposal area, discussed above in 

Section 2.1.3.1. The following bullets summarize the overlying soil thickness evaluation. 

• The thickness of overlying soils in Area 2 ranged from 3 to 6 feet and averaged 

approximately 4 feet. The practical thickness for segregation was therefore assumed to 

be 3 feet. 

• The thickness of overlying soils in Area 3 ranged from 2 to 7 feet and averaged 

approximately 3 feet. The practical thickness for segregation was assumed to be 2 feet. 

• The thickness of overlying soils in Area 4 ranged from 1 to 5 feet and averaged 

approximately 3 feet. The practical thickness for segregation was assumed to be 2 feet. 
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• The thickness of overlying soils in Area 6 ranged from O to 6 feet and averaged 

approximately 3 feet. The practical thickness for segregation was assumed to be 2 feet. 

• The thickness of overlying soils in Area 7 ranged from O to 5 feet; however, in most 

locations the thickness was less than 2 feet. Because of the limitations of standard 

excavation equipment, it was concluded that it would not be practical to segregate the 

thin and discontinuous layer of overlying soils in this area. 

Based on these thicknesses and the areas discussed in Section 2.1.3.1, the total volume of 

overlying soil at the site that can be practically segregated during excavation is estimated to be 

approximately 9,500 cubic yards. The results of the evaluation are presented on Table 2-20. 

2.1.3.3 Underlying Soils 

As presented in Section 2.1.2.3, underlying soils only exceeded screening criteria for arsenic, 

which may be present due to background conditions. The organic compounds typical of 

sludge/wastes across the site were detected in underlying soils only sporadically, and at 

concentrations below screening criteria. Additionally, the underlying soils are typically present 

at depths greater than 10 feet bgs, and therefore are not likely to be accessible for human 

exposure. As a result, these soils will likely not warrant treatment as waste during an NTCRA. 

Because the underlying soils are unlikely to be considered as waste to be addressed during the 

NTCRA and they would not require excavation to access the sludge/waste present, no waste

soil volumes were estimated for the underlying soils. 

2.1.4 Wetland Delineation 

The wetland delineation performed at the site used the three parameter approach based on 

vegetation, soils, and hydrology described in the Corps of Engineers Wetlands Delineation 

Manual (COE Manual, Environmental Laboratory, 1987). This section presents the general 

approach and results of the wetland delineation survey. 
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2.1.4.1 Wetland Delineation Background 

Except for certain "problem area" situations and other specific exceptions identified in the COE 

Manual, any area delineated as a wetland according to the COE Manual must display positive 

evidence of three characteristics: 

• Hydrophytic vegetation 

• Hydric soils 

• Wetland hydrology 

Hydrophytic Vegetation 

Hydrophytic vegetation is defined in the COE Manual as the sum total of macrophytic plant life 

growing in water or on a substrate that is at least periodically deficient in oxygen as a result of 

excessive water content. Most common plant species in the United States have been assigned 

an indicator status based on empirical observation of their relative occurrence in wetlands and 

uplands. These include: 

OBL 
(Obligate 
Wetland) 

FACW 
(Facultative 
Wetland) 

FAC 
(F acultative) 

FACU 
(Facultative 
Upland) 

UPL 
(Upland) 

Plant species that occur almost always (estimated probability 
greater than 99 percent) in wetlands under natural conditions; 
however they may occur rarely (estimated probability less than 1 
percent) in nonwetlands. 

Plant species that occur usually (estimated probability 67 to 99 
percent) in wetlands, but also occur (estimated probability 1 to 33 
percent) in nonwetlands. 

Plant species with a similar likelihood (estimated probability 33 to 
67 percent) of occurring in both wetlands and nonwetlands. 

Plant species that occur sometimes (estimated probability 1 to 33 
percent) in wetlands, but occur more often (estimated probability 
67 to 99 percent) in nonwetlands. 

Plant species that occur rarely (estimated probability less than 1 
percent) in wetlands, but occur almost always (estimated 
probability greater than 99 percent) in nonwetlands under natural 
conditions. 

For some plant species, the indicator status is modified by adding a "+" or "-". A "+" means that 

the plant species is slightly more likely to occur in wetlands than suggested by its indicator 
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status alone. A "-" means that the plant species is slightly less likely to occur in wetlands than 

suggested by its indicator status alone. 

To document that an area supports hydrophytic vegetation according to the COE Manual, more 

than 50 percent of the dominant plant species in each vegetational stratum must have an 

indicator status of OBL, FACW or FAC (excluding FAC-). The COE Manual suggests the use of 

four strata: trees, saplings and shrubs, herbs, and woody vines. However, the COE has 

approved the use of a 5-stratum approach developed in another wetland delineation manual 

(FICWD, 1989). Under this alternative approach, used for the Mohawk Tannery site, the 

following five strata are recognized: 

Trees 

Saplings 

Shrubs 

Herbs 

Woody Vines 

Woody plants greater than 5 inches in diameter at chest height. 

Woody plants less than 5 inches in diameter at chest height and 
greater than 20 feet in height. 

Woody plants greater than 3 feet in height and less than 20 feet 
in height. 

Plants less than 3 feet in height. 

Woody vines climbing on trees in a forested area. 

Vegetation in wetlands may display one or more morphological adaptations that assist in 

survival under saturated soil conditions. The COE Manual lists several such morphological 

adaptations, including buttressed (swollen) tree trunks, unusually shallow root systems, 

adventitious roots, and others. The hydrophytic vegetation parameter may be met if two or 

more dominant species display one or more of these adaptations, even if the vegetation is 

composed primarily of FACU or UPL species. 

Hydric Soils 

Hydric soil is defined in the COE Manual as soil that is saturated, flooded, or ponded long 

enough during the growing season to develop anaerobic conditions that favor the growth and 

regeneration of hydrophytic vegetation. The National Technical Committee for Hydric Soils 

(NTCHS) has developed a list of soil series (soils having similar profile characteristics) that meet 

the definition of hydric soil (NTCHS, 1991). If soil profile data collected in a specific area can be 
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matched to a recognized soil series, then its status as hydric can be determined by checking the 

NTCHS list. 

Otherwise, a determination can be made based on the presence of one or more field indicators 

of hydric soil listed in the COE Manual. The most readily observable indicator is soil color. Soil 

colors are expressed in terms of hue, value, and chroma using a Munsell Soil Color Chart. 

Typically, soil colors with a chroma of 1 (regardless of hue and value) are indicative of hydric 

soils. Soils with a chroma of 2 that are also mottled (spotted) are generally hydric as well. 

Other readily observable indicators of hydric soils include a predominantly organic soil profile 

(histosols or mineral soils with histic epipedons), sulfidic material (rotten egg smell), or iron and 

manganese concretions (black or dark brown specks). 

The New England Division of the US Army Corps of Engineers recognizes a number of 

additional field indicators of hydric soils specific to the New England region, which includes New 

Hampshire (NEIWPCC, 1998). These regional field indicators of hydric soil were considered as 

part of the wetland delineation of the Mohawk Tannery site wetlands. 

Wetland Hydrology 

Wetland hydrology is defined in the COE Manual as the sum total of wetness characteristics in 

areas that are inundated or have saturated soils for a sufficient duration to support hydrophytic 

vegetation. Areas generally must be inundated or saturated for at least 5 percent of the growing 

season (in some cases 12.5 percent) during typical rainfall years for wetland hydrology, as 

defined in the COE Manual, to be present. The presence of wetland hydrology is usually 

determined through direct or indirect evidence of seasonal saturation or inundation. The COE 

Manual lists several other indicators of wetland hydrology that indirectly suggest that an area 

has wetland hydrology even though it may be dry at the time of observation. These include the 

presence of: 
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Watermarks 

Drift Lines 

Sediment 
Deposits 

Drainage 
Patterns 

Lines on trees or other upright structures that represent the 
maximum static water level reached during an inundation event. 

Accumulations of debris along a contour that represents the 
height of an inundation event. 

Thin layers of mud or fine debris coating vegetation or the soil 
surface. 

Deposited debris or scoured leaf litter indicative of water flow 
patterns. 

Other indicators of wetland hydrology are commonly recognized by wetland scientists even 

though they are not formally stated in the COE Manual. These include blackened leaf litter on 

the soil surface and the presence of oxidized rhizospheres (thin rust colored soil zones 

surrounding living plant roots). Although the presence of these indicators cannot be used as the 

sole basis for determining wetland hydrology, their presence can be noted as supplementary 

supporting information. 

Field indicators of wetland hydrology, especially observation of inundation or saturation, must be 

viewed in the context of recent rainfall occurrences and seasonal water table fluctuations. For 

example, the presence of saturation during a seasonally wet time period or immediately 

following heavy rainfall cannot be used to conclude that wetland hydrology is present, and the 

absence of saturation during a seasonally dry period or following a drought cannot be used to 

conclude that wetland hydrology is absent. 

2.1.4.2 Field Protocol 

Preliminary reconnaissance of the Mohawk Tannery site revealed that the on-site wetlands 

cover less than 5 acres. Therefore, representative locations were selected on the upland and 

wetland sides of the suspected wetland boundary (in perpendicular transects) to confirm its 

accuracy, as outlined in Part IV, Section D, Subsection 2 of the COE Manual. 

Observations at each selected representative location were documented using a data form 

developed by the New England Division of the US Army Corps of Engineers (Appendix I). 

Dominant plant species were recorded for lands surrounding each location (roughly a 30-foot 

radius circle, but not crossing the wetland boundary), together with their Indicator Status for 

Region I (which includes New Hampshire) according to Reed, 1988. Then a hole was dug with 
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a soil auger and the soil profile (including the different textures, colors, and consistencies of the 

soil and the depths at which they occurred) were noted to a depth of approximately 15 to 20 

inches (or auger refusal due to compacted or highly saturated soils). Any hydrologic indicators 

present in the area were noted. 

The wetland/upland boundary was traversed and flagged with surveyor's flagging. The 

coordinates of each boundary flag were surveyed to submeter accuracy by using Global 

Positioning System (GPS) equipment (Trimble Navigation Pathfinder ProXR). The GPS results 

were used to create a wetland delineation drawing at a scale of 1 inch equals 60 feet (Figure 

1-3, map pocket). 

2.1.4.3 Wetland Delineation Results 

The site consists of two contiguous properties: an approximately 15-acre developed parcel to 

the north and an approximately 15-acre undeveloped parcel to the south. 

Northern Parcel 

Background information and a site walkover indicated that any wetlands that may have been 

present in the developed area of the site would have been significantly disturbed during the 

tannery's operations. It could not be determined if "natural" wetlands were present prior to site 

disturbances from tannery operations. Most of the developed area along the Nashua River had 

been excavated to form settling ponds for tannery waste operations. 

The Area 1 lagoon (Figure 1-3) was constructed in the 1960s and remains open, but has not 

been used or maintained as a settling pond since the Mohawk Tannery ceased operations in 

1984. The lagoon is approximately 60 feet from the Nashua River at its closest point. Due to 

the standing water and vegetation present, the Area 1 lagoon was evaluated to determine 

whether it would be considered a jurisdictional wetland. After consultation with the COE and 

NHDES, it was determined that the lagoon is not considered a wetland, based primarily on the 

fact that the lagoon was part of a permitted treatment unit under the clean water act. (Field data 

forms and additional documentation [COE, 2002; NHDES, 2002] of the non-wetland 

determination for Area 1 are presented in Appendix I.) 
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Disposal Area 2 (the former lagoon that has been covered with soil fill) was evaluated and 

determined not to be a jurisdictional wetland. Several observation plots conducted in the area 

confirmed this conclusion, even though FACW vegetation (Phragmites communis) is present. 

Phragmites often colonize disturbed non-wetland areas. Hydric soils and wetland hydrology 

criteria were not met in Area 2. An approximate average of 4 feet of fill material has been 

placed over tannery sludge wastes in this area. A field data form for an example plot completed 

in Area 2 (Area 2 X (1-3)) and a figure showing observation plot locations are presented in 

Appendix I; . 

Southern Parcel 

Two wetland areas were delineated in the southern undeveloped parcel of land at the site. 

These wetlands are shown as Wetlands A and B on Figure 1-3. These wetlands were formed in 

alluvial deposits in slightly concave areas of the floodplains bordering the Nashua River. 

Wetland A was disturbed during the installation of a sewer line in the 1970s. These activities 

may have isolated Wetland B from a more extensive wetland system located to the southeast of 

this parcel. Field Data Forms and a figure showing wetland transect locations are presented in 

Appendix I. 

2.1.5 Endangered/Threatened Species Evaluation 

The United States Fish and Wildlife Service (FWS) and State of New Hampshire Department of 

Resources and Economic Development (Division of Forests and Lands) were contacted for the 

endangered/threatened species evaluation conducted for the site. The FWS did not identify any 

recorded occurrences of threatened or endangered species in the immediate vicinity of the site, 

with the exception of "occasional transient bald eagles". The FWS indicated that a biological 

assessment or any other further action under Section 7 of the Endangered Species Act would 

not be necessary, but the determination may be reconsidered if additional information were to 

become available (FWS, 2002). 

The State of New Hampshire Division of Forests and Lands performed a search of the Natural 

Heritage Inventory (NHI) database and did not identify any recorded occurrences of sensitive 

species or natural communities in the immediate vicinity of the site. NHI noted, however, that 
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since many areas of the state have not been surveyed, a negative result should not be 

interpreted as proof that no sensitive species are present (NHI, 2001). 

2.1.6 Water Table Measurements and Inventory of Existing Wells 

The table below provides a summary of monitoring well elevations and groundwater 

measurements collected during the topographic survey and existing well inventory, respectively 

(well locations are shown on Figure 1-3). 

GROUNDWATER ELEVATION SUMMARY, OCTOBER 2001 

Monitoring Well Elevation of Top of Groundwater Groundwater 
Number PVC Casing Depth1 Elevation2 

(feet above MSL) (feet below PVC) (feet above MSL) 

MW-GZ-1 190.41 69.61 120.80 

MW-GZ-4 128.35 12.36 115.99 

MW-GZ-6 130.90 14.20 116.70 

MW-GZ-9 130.89 14.35 116.54 

MW-GZ-10 125.57 7.75 117.82 

MW-GZ-11 125.09 7.62 117.47 

1 . Groundwater depths measured from top of PVC casing 
2. Elevations referenced to North American Vertical Datum (NAVO) 1988. 

MSL = Mean Sea Level PVC = Polyvinyl Chloride 

Water table elevations, ground elevations, and sludge depths observed in site borings were 

used to estimate the volume of tannery sludge that is located below the water table. This 

information will be considered during the evaluation of excavation as an alternative for sludge 

removal. The evaluation indicates that sludge is currently located beneath the water table only 

in Areas 1 and 2. In these areas the groundwater elevation was estimated to range between 

117 and 118 feet above MSL at the time of the monitoring well survey in October 2001. The 

estimated elevation of the bottom of sludge in Area 1 is 112 feet and the estimated elevation of 

the bottom of sludge in Area 2 ranges from 109 to 118 feet MSL. Therefore, based on October 

2001 conditions, as much as 6 feet of sludge is estimated to be submerged in Area 1 and up to 

9 feet of sludge in Area 2. 

As the water table rises, additional (shallower) sludge in these areas, as well as sludge in other 

areas (particularly Area 3, where the bottom of sludge is estimated to be approximately 118 feet 
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MSL) will become submerged. The October 2001 conditions are believed to represent 

approximate seasonal low groundwater conditions. 

2.1. 7 Topographic/Land Surveying 

As discussed in section 1.4.8, a topographic/land survey was conducted to verify the locations 

of important site features, spot-check the topographic contours, and identify selected sampling 

locations. The surveyed features are presented on Figure 1-2 and subsequent site figures. The 

results of the survey were compared with the base map provided by the City of Nashua, to verify 

site features and elevations. In general, the base map correlates well with the surveyed points. 

There are minor differences in elevation at some individual points, but overall the features and 

topographic contours on the base map appear to be a reasonable depiction of the features and 

topography of the site. 

2.2 Site Geology, Hydrogeology, and Hydrology 

This section presents a general characterization of site geology, hydrogeology, and hydrology. 

2.2.1 Site Geology and Hydrogeology 

This section presents a general description of the geologic and hydrogeologic features of the 

site. The discussion presented here is based on data and interpretations presented by GZA in 

their 1985 hydrogeological study and on data collected by TtNUS during field investigations 

performed in 2001. 

Bedrock 

Bedrock at the site is mapped as part of the Merrimack group of Silurian and Ordovician age, 

locally referred to as Merrimack schist (Billings, 1966). Observations made from bedrock cores 

collected at the site revealed it to be moderately to slightly weathered and moderately to highly 

fractured. GZA provided an interpretation of bedrock topography based on test borings and test 

pits performed in 1985. Bedrock elevations at the site were generally observed to decrease in a 

southerly direction along a ridge spanning from Area 4 to south of Area 2 (GZA, 1985). 
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In reference to ground surface, bedrock was encountered at approximately 8 feet bgs in test 

boring GZ-4, approximately 30 feet bgs in test boring GZ-6, approximately 40 feet bgs in test 

boring GZ-7, approximately 31 feet bgs in test boring GZ-9, and at approximately 37 feet bgs in 

test boring GZ-12 (refer to Figure 1-3 for boring/well locations) (GZA, 1985). TtNUS 

encountered bedrock in Area 2 at approximately 18 feet bgs during advancement of boring SL-

201 and at approximately 22 feet bgs during advancement of boring SL-203 (TtNUS, 2002). 

Overburden Geology 

Three major types of natural overburden deposits are present at the site-lacustrine delta 

deposits, glacial till, and alluvial terrace deposits. Present soil conditions result primarily from 

the modification of topography by glacial action and river erosion and subsequent deposition. 

Site development activities, including the excavation of soil and placement of fill comprised of 

tannery wastes or granular soil, have altered surface and subsurface conditions throughout the 

site (GZA, 1985). 

Most of the thickness of overburden material at the site consists of Pleistocene epoch stratified, 

sandy, lacustrine delta deposits. The thickness of this deposit ranges from O feet (absent) near 

the Nashua River to approximately 80 feet at GZ-1 on the east border of the site. Lacustrine 

delta deposits generally consisted of medium dense, silty fine sand and fine to medium sand. 

Boring logs compiled by GZA in 1985 indicate that till was generally encountered directly above 

bedrock in the western portion of the site along the Nashua River (Areas 1 and 2). Observed 

thickness of till was between 1 and 13 feet. 

Alluvial deposits of the Holocene epoch were observed overlying glacial till, delta deposits, or 

bedrock along the western portion of the site. Alluvial deposits generally consisted of stratified, 

fine to medium sand with varying amounts of silt. Alluvial deposits were encountered primarily 

below the groundwater table. 

Hydrogeology 

As discussed in Section 2.1.6, groundwater depths ranged between 7 and 14 feet bgs in 

monitoring wells located in the vicinity of Areas 1 and 2, and approximately 70 feet bgs in the 
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eastern portion of the site adjacent to Warsaw Avenue during the TtNUS field investigation in 

September 2001 (TtNUS, 2002). GZA collected groundwater depth measurements subsequent 

to the installation of monitoring wells in 1985 and observed similar depths to groundwater. GZA 

inferred from groundwater elevations that the direction of groundwater flow on the site was 

generally towards the west or southwest (GZA, 1985). Groundwater level measurements 

collected by TtNUS generally supported this conclusion. 

GZA estimated the hydraulic conductivity of subsurface material at the site using in-situ field 

testing methods. Hydraulic conductivity was estimated by evacuating water from, or introducing 

water into, a well and monitoring the rate at which groundwater levels returned to their original 

level. Using this conductivity data, hydraulic gradients estimated from groundwater level 

measurements, and an estimate of soil porosity, GZA estimated the groundwater flow velocity 

through overburden material to be between 1 and 125 feet/year (GZA, 1985). 

Groundwater beneath the site is not used as drinking water. According to the EPA Approval 

Memorandum (Appendix A), residents in the vicinity of the site are supplied with municipal water 

by the Pennichuck Water Company. The majority of residents within 4 miles of the site obtain 

their drinking water from municipal water supplies located greater than 4 miles from the site. 

Two residential wells approximately 30 feet deep are reported to be located approximately one 

half mile southeast of the site. These wells were sampled by NHDES for volatile organic 

compounds and metals in October 1994. No evidence of contamination related to the site was 

identified. 

2.2.2 Floodplain 

The 100-year flood elevation of the Nashua River in the area of the site was determined to be 

131. 7 feet MSL based on the National Geodetic Vertical Datum (NGVD) 1929. This flood 

elevation was determined based on Flood Insurance Rate Map panel number 5 of 10, 

community panel number 330097-00058, with an effective date of June 15, 1979. This 

elevation was converted to North American Vertical Datum (NAVO) 1988 for consistency with 

the site base map. The 100-year flood elevation in the vicinity of the site was determined to be 

131 feet MSL based on NAVO 1988. 
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Topographic surveying conducted in October 2001 confirmed that the majority of Area 2 and 

most of the southern parcel is located within the 100-year floodplain of the Nashua River (Figure 

1-3). The Area 1 Lagoon was determined not to be within the 100-year floodplain due to the 

elevation of the berm that has been constructed around its perimeter. The top elevation of the 

berm is approximately 136.5 feet MSL. If the berm was ever breached during a major flood 

event, then the contents of the lagoon, which are located below the 100-year flood elevation (at 

approximately 130 feet MSL), could be affected. 

2.2.3 Nashua River 

The Nashua River flows from north to south along the western border of the site. Two dams in 

the vicinity of the site, the Mines Falls Dam upstream and Jackson Falls Dam downstream, 

control the stream discharge past the site (GZA, 1985b). The confluence of the Nashua and 

Merrimack Rivers is located approximately 3.5 miles downstream of the site. Both rivers are 

contiguous to wetlands and are characterized as fisheries. 

2.3 Contaminant Fate and Transport 

As described in Section 2.1, a variety of contaminants including VOCs, SVOCs, pesticides, 

PCBs, dioxins, and metals were detected in tannery sludge/waste in all disposal areas except 

Area 5, where no evidence of sludge was detected. Additionally, relatively low concentrations of 

dioxins and metals were detected in surface soils in Areas 2 through 7. This section describes 

the major mechanisms of contaminant transport in environmental media at the site. 

Potential Migration of Contaminated Sludge in Areas 1 and 2 in Event of Flooding 

Most of Area 2 is situated within the 100-year floodplain of the Nashua River. In the event of a 

flood, the area would be submerged under flood waters and the cover soils may be eroded 

exposing highly contaminated sludge to the flood waters. Contaminants in the soils and sludge 

would be subject to erosion and transport into the Nashua River. Contaminants would likely 

deposit in the river sediments near the site or be transported further downstream. 

The Area 1 Lagoon was determined not to be within the 100-year floodplain because the berm 

around its perimeter is higher than the 100-year flood elevation. However, if the berm was ever 
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breached, then the contents of the lagoon would be subject to erosion and transport into the 

Nashua River during a major flood event. 

Migration of Contaminants in Surface Soils by Erosion 

Contaminants located at the surface of Areas 3 through 7 are subject to erosion through 

precipitation and surface runoff. Areas 3 through 7 are situated on a hillside, that slopes down 

to the floodplain of the Nashua River. Areas 1 and 2 and a wetland (at the border of the 

northern and southern parcels of the site) are situated on the nearly level land at the bottom of 

the hillside. Contaminants in surficial materials in Areas 3 through 7 may migrate through 

precipitation runoff overland to the floodplain and wetland, and ultimately to the river. 

Contaminant Leaching to Groundwater 

The results of groundwater sampling conducted by NHDES in May of 2001 indicate the 

presence of several contaminants in groundwater that were also detected in the tannery 

sludge/waste. Because the sludge/waste at the site is subjected to precipitation and portions 

are buried beneath the water table, organic chemicals and metals are likely being leached from 

the waste/sludge into the underlying groundwater. Although there is limited information 

regarding the hydrogeology of the site, groundwater is interpreted to flow generally west or 

southwest across the site and discharge to the Nashua River. Therefore, contaminants that 

leach from the sludge/waste may ultimately discharge to the Nashua River through the 

groundwater. 

2.4 Streamlined Human Health Risk Evaluation 

A streamlined human health risk evaluation was performed to identify the risk to humans from 

soil and sludge at the site. The assessment is focused on the soil and sludge to support 

selection of removal actions under the NTCRA. The purpose of a streamlined risk evaluation is 

to evaluate the exposure scenarios associated with the media of concern that could pose the 

greatest potential risks. Other media (surface water, groundwater, air, etc.) that may have been 

impacted by past operations and waste disposal practices at the tannery will be evaluated 

during the remedial investigation of the site. A full Human Health Risk Assessment, which is 

typically performed as a part of a remedial investigation, would evaluate risk to all receptors 
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interacting with all site media. Section 2.4.1 provides an overview of the site. Section 2.4.2 

contains a discussion of the selection of contaminants of potential concern (COPCs) and 

exposure point concentrations (EPCs). Section 2.4.3 contains information on the potential 

receptors considered and the routes by which they might be exposed. Section 2.4.4 contains a 

discussion of toxicity factors used and the potential adverse effects of site contaminants. 

Section 2.4.5 contains the numerical results of the risk characterization. Finally, Section 2.4.6 

presents uncertainties associated with this risk evaluation. 

2.4.1 Overview of the Exposure Areas 

The site encompasses seven disposal areas within the developed portion of the formerly 

industrial site. Around the time of the tannery's closure the property was re-zoned as residential 

to help facilitate future development of the site. A detailed description of the site is provided in 

Section 1.2 of this EE/CA. A characterization of the contamination detected within the disposal 

areas at the site is discussed in Section 2.1. 

Table 2-21 presents the potential exposure points included in this human health risk evaluation 

and the receptors and exposure pathways considered. The two most likely risk receptor 

populations for the site based on its current abandoned condition and potential future 

development are adolescent trespassers and residents. These groups were evaluated for 

exposure to soil and sludge from on-site disposal areas. Three different exposure areas were 

defined based on physical features of the site, the data available from disposal areas, and the 

persons expected to access them. These exposure areas included surface sludge from Area 1 

(an open lagoon), surface soil and sludge from Areas 2 through 7, and soil and sludge from O to 

10 feet below ground surface (bgs) from Areas 1 through 7. 

2.4.2 Data Evaluation 

Data evaluation is an exposure area-specific task that uses a variety of information to determine 

which of the detected chemicals in a dataset are most likely to present a risk to potential 

receptors. The end result of this qualitative selection process is a list of contaminants of 

potential concern (COPCs) and representative exposure point concentrations for each dataset. 
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2.4.2.1 Selection of Contaminants of Potential Concern 

Tables 2-22.1 through 2-22.3 present summaries of the COPC selection process for quantitative 

risk evaluation for Area 1 surface sludge, Areas 2 through 7 surface soil and sludge, and Areas 

1 through 7 soil and sludge from depths of Oto 10 feet bgs, respectively. All validated analytical 

data collected during the EE/CA field investigation were used to identify COPCs. Site data were 

divided into three datasets based on the identified exposure areas and scenarios. The datasets 

are described in the following bullets. Appendix J presents listings of sample locations included 

in each dataset. 

• The Surface Sludge Area 1 dataset represents samples taken from the surface of the 

sludge in the open lagoon down to a depth of 10 to 12 feet bgs (where refusal was 

encountered). All samples in this dataset are composite samples extending from the 

surface of the lagoon to the bottom of the sludge recovered in an individual boring. 

• The Surface Soil and Sludge Areas 2 through 7 dataset includes all soil and sludge 

samples from these areas which originate at the surface of the disposal area. The 

samples in this dataset represent the range of conditions found in Areas 2 through 7, 

including area-composite samples of a distinct soil fill layer above the sludge, such as 

that found in the overlying soil composite samples from Areas 2, 3, 4, 6, and 7; 

composite samples of soil, sludge, and debris all intermixed as found in samples from 

two borings in Areas 6 and 7; and composite samples of soil beginning at the surface 

and extending deeper than 12 feet bgs from borings in Area 5, where no visible or 

chemical evidence of sludge/waste was found. Most samples in this dataset are 

composite samples that extend below 2 feet bgs with one sample extending to 20 feet 

bgs. 

• The All Soil and Sludge Areas 1 through 7 ("all soil") dataset is the most inclusive. This 

dataset includes all samples obtained from Areas 1 through 7 that begin at a depth 

between 0 and 10 feet bgs. Accordingly, this dataset includes all samples from both of 

the previous (surface) datasets as well as any additional samples from Areas 1 through 

7 that began below the surface, but at a depth of less than 10 feet bgs. Many of the 

samples in this dataset are composites that extend to depths greater than 10 feet bgs. 

RI02899F 2-38 Tetra Tech NUS, Inc. 



-· 

-

The site is zoned for residential land-use; therefore, COPCs were identified by comparison of 

Site data to screening criteria based on EPA Region IX PRGs for residential soil exposures. 

These values were developed using the current EPA Region IX PRG Table (USEPA, 2000d), 

which identifies concentrations of potential concern for nearly 600 chemicals in various media 

(air, drinking water, and soil) using certain reasonable maximum exposure default assumptions. 

Region IX PRGs for carcinogens were taken directly from the Region IX PRG table. These 

PRGs are based on cancer risk levels of 1.0E-06. Region IX PRGs for non-carcinogens are 

based on a hazard quotient (HQ) of 1.0. The HQ is the ratio of an estimated dose to an 

established "safe" dose (the Reference Dose). In a risk assessment, HQs from multiple 

contaminants are added together to produce the total site hazard index (HI). Two or more 

contaminants present at or slightly below concentrations corresponding to their reference dose 

could yield a total site HI greater than the target HI of 1.0. If these contaminants act on the same 

target organ, adverse effects may occur. By setting the screening criteria at a concentration 

that would result in a dose that is one-tenth of the "safe" reference dose, the COPC selection 

protects against overlooking the presence of multiple contaminants that may produce additive 

effects. For this reason, Region IX non-carcinogenic PRGs were adjusted to COPC screening 

levels based on a target HQ of 0.1, which is one-tenth of the suggested cumulative target 

noncarcinogenic risk for a potential receptor. Screening values for non-carcinogenic 

contaminants whose Region IX PRGs are based on ceilings or soil saturation limits are adjusted 

to one tenth of the risk-based PRG developed prior to the application of ceiling or saturation 

limits. 

The following chemicals were identified as COPCs based on a comparison of maximum site 

concentrations to risk-based COPC screening levels for residential land use: 

• Semi-Volatile Organics (SVOCs): 1,4-dichlorobenzene, 4-methylphenol, and 

pentachlorophenol; 

• Polynuclear Aromatic Hydrocarbons (PAHs): benzo(a)pyrene, 2-methylnaphthalene, and 

naphthalene; 

• Polychlorinated Biphenyls (PCBs): Aroclor 1242; 
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• Metals: antimony, arsenic, barium, cadmium, chromium, lead, manganese, mercury, 

thallium, and vanadium; 

• Dioxins. 

Data evaluation and subsequent risk estimates for dioxins were evaluated through use of dioxin 

toxicity equivalents (TEQs). The Toxicity Equivalent Factors (TEFs), presented in Appendix J, 

were used to convert concentrations of individual dioxin and furan congeners to TEQs of 

2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). Concentrations of individual dioxins and 

furans were multiplied by their TEFs to yield 2,3,7,8-TCDD equivalent concentrations. These 

values were then totaled to yield total dioxin TEQs for each sample. These concentrations could 

then be compared to the screening toxicity value for 2,3,7,8-TCDD in the COPC selection step. 

In computing the dioxin TEQs for each sample, non-detected values were treated as one-half of 

the detection limit for those specific dioxin congeners that were positively detected in one or 

more samples within a data subset. One-half of the detection limit for non-detected dioxin 

results were included along with positive results in the TEQ summation for each sample. 

Aluminum, cobalt, copper, and iron were not identified as COPCs because EPA Region I does 

not advocate quantitative risk assessment of the health effects of these metals because of the 

lack of adequate toxicity criteria. 

Essential nutrients, including calcium, magnesium, potassium, and sodium, were not selected 

as COPCs. 

Samples were analyzed both for total chromium and hexavalent chromium (chromium VI). 

Chromium VI was not detected in any sludge samples and in the two instances where it was 

detected at low concentrations in soil at the site (in Areas 5 and 6) the results were below 

chromium VI screening criteria. As a result, total chromium concentrations detected at the site 

were screened against trivalent chromium (chromium Ill) criteria. Chromium Ill was identified as 

a COPC based on comparison of maximum total chromium concentrations to chromium Ill 

screening values. Evaluation of risks from exposure to chromium were performed using 

chromium Ill toxicity values. 
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In general, similar contaminants were selected in each exposure area; however, the list of 

COPCs selected for Areas 1 through 7 "all soil" to a depth of 1 0 feet bgs was most inclusive. 

2.4.2.2 Exposure Point Concentrations 

Tables 2-23.1 through 2-23.3 present EPCs for quantitative risk evaluation for Area 1 surface 

sludge, Areas 2 through 7 surface soil and sludge, and Areas 1 through 7 soil and sludge from 

depths of Oto 10 feet bgs, respectively. Current EPA risk assessment guidance (USEPA, 1992 

and 1994b) was used to identify appropriate EPCs. When a sufficient number of samples were 

available, 95 percent upper concentration limits (UCLs) of the arithmetic mean were used as 

EPCs in estimating chemical intakes. 

The methodology used for estimating the 95 percent UCL depends on the distribution of the 

sample set. For this risk evaluation, the distribution was determined using the Shapiro-Wilk 

W-Test (Gilbert, 1987). When the results of the test were inconclusive and the distribution was 

regarded as undefined, the distribution was assumed to be log normal and the 95 percent UCL 

for log-normally distributed data sets was selected as the EPC. 

For normally distributed data, the calculation of the UCL is a two-step process. First the 

standard deviation of the sample set must be determined, as follows: 

s = [ 
- 2]1/2 L(Xi - X) 

(n -1) 

where: 

s = 

xi = 

n = 

x = 

RI02899F 

standard deviation 

individual sample value 

number of samples 

mean sample value 
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The one-sided UCL on the mean is then calculated as follows: 

UCL = X + t C ~2) 

where: 

UCL = 95 percent Upper confidence limit of the mean 

x = Arithmetic average 

t = One-sided t distribution factor (to.95) 

s = standard deviation 

n = number of samples 

For log-normally distributed data sets, the UCL is calculated using the following equation: 

(
- Hs J UCL = exp X + 0.5s2 + 112 (n -1) 

where: 

UCL = 95 percent UCL of the mean 

exp = Constant (base of the natural log, e) 

x = Mean of the transformed data 

s = Standard deviation of the transformed data 

H = H-statistic (from Gilbert, 1987; Ho.ss) 

n = Number of samples 

This equation uses individual sample results that have been transformed by taking the natural 

logarithm of the results. 

In data sets with 1 O samples or less and data sets in which the calculated 95 percent UCL 

exceeded the maximum detected concentration, the maximum detected concentration was used 

as the EPC. EPCs used in the risk assessment are presented in Tables 2-23.1 through 2-23.3 

and appear to the left in risk summary tables, Tables 2-25.1 through 2-25.3 and 2-26.1 through 

2-26.3. 
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2.4.3 Exposure Assessment 

The exposure assessment contains a discussion of the potential for human exposure at the site 

and identifies the exposure input parameters used to estimate exposure intakes and risks. A 

summary of the potentially significant exposures identified for quantitative evaluation for the site 

is provided in Table 2-21. Tables 2-24.1 through 2-24.3 present exposure parameters and 

exposure factor equations that incorporate exposure parameters into a single factor for use in 

determining chemical intake. These exposure factor equations and parameters also appear at 

the bottom of Tables 2-25.1 through 2-25.3 and Tables 2-26.1 through 2-26.3. The various 

assumptions used as input parameters to determine chemical intakes for each potential 

receptor and exposure route are discussed below. 

The exposure assessment is based on the assumption that chemical compositions for 

environmental media are identical under current and future site conditions. Under current/future 

conditions, potential human receptors (adolescent trespassers) are assumed to be exposed to 

surface soil/sludge. As stated previously, the surface dataset includes any sample with a top 

depth of O feet bgs. Under future conditions, potential human receptors (residents) are assumed 

to be exposed to soil/sludge from a depth of O to 1 O feet bgs ("all soil"). The "all soil" dataset 

includes any sample with a top depth of less than 10 feet bgs. 

2.4.3.1 Potential Receptors 

This evaluation quantifies risks to adolescent trespassers and to hypothetical future residents as 

identified in Table 2-21. 

2.4.3.2 Adolescent Trespassers 

Possible exposures of adolescent trespassers to site-related contaminants would be through 

recreational activities, such as walking, dirt biking, or exploring the edges of the open lagoon. 

Adolescent trespassers are evaluated for exposure to surficial soil/sludge at each of two 

exposure points, under current and future land use. Adolescent trespassers at Area 1 are 

assumed to contact surface sludge from the open lagoon while exploring the edge of the 

lagoon. Trespassers walking and dirt biking in drier areas of the site are expected to contact 

surface soil/sludge from Areas 2 through 7. 
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The trespasser is identified as an adolescent aged 9 through 18 years. The trespasser is 

exposed to site media primarily through incidental ingestion and dermal contact with soil and 

sludge. Exposure parameters including skin surface areas, body weights, and soil-to-skin 

adherence factors are shown on Tables 2-24.1 and 2-24.2 and in the exposure factor equations 

on the risk summary tables, Tables 2-25.1 and 2-25.2a and Tables 2-26.1 and 2-26.2a. 

Trespassers are assumed to be exposed to site media 26 days/year, corresponding to 1 

day/week for 6 months of the year from May to October. These receptors are assumed to 

ingest an average of 100 mg/day. Feet, hands, forearms, and lower legs are expected to be 

available for dermal contact with soil/sludge. The soil-to-skin adherence value for trespassers in 

Area 1 was selected based on the 95th percentile for children playing in mud. The soil-to-skin 

adherence value for trespassers in Areas 2 through 7 was selected based on the 95th percentile 

for children playing in dry soil. 

For trespassers exposed to soil/sludge from Areas 2 through 7, inhalation of fugitive dust during 

dirt biking activity was considered as a potential pathway. Inhalation pathway assumptions and 

equations are shown on Table 2-24.2. The inhalation rate for adolescents was set at 1.2 m3/hr, 

occurring over 4 hours/day of exposure. The default particulate emission factor of 1.32E+9 

m3/kg was selected. 

2.4.3.3 Residents 

Possible exposures of hypothetical future residents to site-related contaminants would be 

through play and yard work at their homes. Residents are evaluated for exposure to surficial 

soil/sludge from any of the dry areas of the site (Areas 2 through 7) under future land use. In 

addition, residents are also evaluated for exposure to "all soil"/sludge from Areas 1 through 7 

under future land use. This scenario assumes that soil and sludge currently located in any area 

of the site, from any depth between O to 10 feet bgs, may be brought to the surface during 

construction of homes on the site. It is assumed that the open lagoon in Area 1 has been 

covered with soil and the sludge has dried and may be brought to the surface and mixed with 

the cover soil. 

Hypothetical future residents (ages 1 to 31 years) may be exposed to site media primarily 

through incidental ingestion and dermal contact with soil and sludge. Exposure through 

inhalation of dust was not considered a major exposure pathway for future residents because it 
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is assumed that future grass cover would prevent significant dust. Future residents are 

assumed to be exposed to site media frequently (150 days/year). This exposure frequency is 

the EPA Region I default exposure frequency for residents and is based on the assumption that 

residential soil exposures in New England are limited to the warmer months of the year when 

the ground surface is neither frozen nor snow-covered. For noncancer risks, the 1 to 7-year old 

child is considered the most sensitive receptor and therefore is the receptor of concern. 

Residential receptors are assumed to ingest an average of 200 mg/day for 6 years for the child 

and 100 mg/day for 24 years for the adult. For children, head, hands, forearms, lower legs, and 

feet are expected to be available for dermal contact with soil. For adults, head, hands, 

forearms, and lower legs are expected to be available for dermal contact with soil. Soil-to-skin 

adherence factors (SSAFs) were selected based on EPA's recommended default values for 

residents. The adult SSAF is based on the 50th percentile value for gardening, a high-end 

activity. The child SSAF is based on the 50th percentile for children playing in wet soil, a high

end activity. Exposure assumptions, including ingestion rates, exposure frequencies, skin 

surface areas, body weights, soil-to-skin adherence factors, etc. are shown on Table 2-24.3 and 

in the exposure factor equations on the risk summary tables, Tables 2-25.2b and 2-25.3 and 

Tables 2-26.2b and 2-26.3. The exposure assumptions shown on Table 2-24.3 apply to 

residents exposed either to surface soil/sludge from any of the dry areas of the site (Areas 2 

through 7) or to "all soil"/sludge from Areas 1 through 7. 

2.4.3.4 Exposure Pathways 

The primary routes of exposure for potential human receptors are incidental ingestion of and 

dermal contact with soil and sludge. Inhalation of fugitive dust was also considered for 

adolescent trespassers engaged in dirt-biking activity. 

2.4.3.5 Chemical Intake 

Estimates of chemical intake are calculated by multiplying EPCs by the exposure factor for the 

route of exposure. Chemical intakes are not presented separately, but are incorporated in the 

hazard index and cancer risk equations presented in Tables 2-25.1 through 2-25.3 and Tables 

2-26.1 through 2-26.3. 
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2.4.4 Toxicity Assessment 

The toxicity assessment for the COPCs examines information concerning the potential human 

health effects of exposure to COPCs. The toxicity values presented in this section are integrated 

with the exposure assessment (Section 2.4.3) to characterize the potential for the occurrence of 

adverse health effects (Section 2.4.5). 

Brief summaries of the toxicity profiles for the major COPCs are presented in Section 2.4.4.3 

2.4.4.1 Noncarcinogenic Effects 

The potential for noncarcinogenic health effects resulting from exposure to chemicals is 

assessed by comparing an exposure estimate (intake or dose) to a Reference Dose (RfD). The 

RfD is expressed in units of mg/kg/day and represents a daily intake of contaminant per 

kilogram of body weight that is not sufficient to cause the threshold effect of concern. A RfD is 

specific to the chemical, the route of exposure, and the duration over which the exposure 

occurs. 

EPA is the primary source of information for Reference Dose values (USEPA, 1997b; USEPA, 

2000c; USEPA, 2002). EPA's IRIS (Integrated Risk Information System) database (USEPA, 

2002) was consulted as the primary source for RfD values, as well as for Cancer Slope Factors 

(CSFs). If values are not available in IRIS, the Health Effects Assessment Summary Tables 

(HEAST) (USEPA, 1997b) were consulted, as well as the current Region IX EPA PRGs Table 

(USEPA, 2000d). Oral RfDs available from EPA sources represent administered toxicity values. 

Administered Reference Doses for the COPCs at the site are presented in Tables 2-25.1 

through 2-25.3. 

An absorbed RfD is developed by multiplying an administered RfD by the gastrointestinal tract 

absorption factor. The resulting absorbed RfD is used to evaluate dermal exposures and oral 

exposures when a reliable oral soil absorption factor is known. Absorbed RfDs and the 

absorption efficiencies used in their determination are included in Tables 2-25.1 through 2-25.3. 
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Inhalation RfDs are based on a conversion of Inhalation Reference Concentrations, available 

from the IRIS database. Inhalation RfDs for the COPCs at the site are presented in Table 

2-25.2a. 

PCB non-cancer risk characterization is addressed by evaluation of Aroclor 1242 

concentrations, using the oral RfD for Aroclor 1254 since no RfD is available for Aroclor 1242. 

Aroclor 1242 was the only aroclor detected at concentrations exceeding screening criteria. 

In the absence of significant concentrations of hexavalent chromium as determined by 

comparison of detected hexavalent chromium concentrations to respective screening values, 

evaluation of risks from exposure to total chromium concentrations were performed using 

chromium Ill toxicity values. 

2.4.4.2 Carcinogenic Effects 

The Cancer Slope Factor (CSF) is the toxicity value used to quantitatively express the 

carcinogenic hazard of cancer-causing chemicals. Slope factors are specific to a chemical and 

route of exposure and are expressed in units of (mg/kg/dayr1
. The primary source of information 

for CSFs is the EPA IRIS database, followed by other EPA sources described for non

carcinogens. Oral CSFs available from these EPA sources represent administered toxicity 

values. These administered CSFs for COPCs at the site are presented in Tables 2-26.1 through 

2-26.3. 

Absorbed CSFs are derived from the corresponding administered values. In the derivation of an 

absorbed CSF, the administered CSF is divided by the gastrointestinal absorption efficiency. 

Absorbed CSFs are used to evaluate dermal exposures and oral exposures when a reliable oral 

soil absorption factor is known. Absorbed CSFs and the absorption efficiencies used in their 

determination are also included in Tables 2-26.1 through 2-26.3. 

Inhalation CSFs are based on a conversion of Inhalation Unit Risks, available from the IRIS 

database. Inhalation RfDs for the COPCs at the site are presented in Table 2-26.2a. 
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Risk estimates for dioxins were evaluated through the use of dioxin TEQs as described in 

Section 2.4.2.1. Dioxin TEQs were used in conjunction with the toxicity value for 2,3,7,8-TCDD 

in determining cancer risk. 

PCB cancer risk characterization is addressed by evaluation of Aroclor 1242 concentrations 

only. This was the only aroclor detected at concentrations exceeding screening criteria. Aroclor 

1254 was also detected, but at concentrations below the screening value. 

2.4.4.3 Toxicity Summaries for Major Chemicals of Potential Concern 

This section contains brief summaries of the toxicological profiles for the major COPCs. 

Dioxins 

The term "dioxin" refers to a group of 30 chemical compounds that share chemical structure and 

similar biological mechanisms of action (USEPA, 2000c). These compounds are members of 

three closely related families of chemicals: the chlorinated dibenzo-p-dioxins (CDDs), 

chlorinated dibenzofurans (CDFs), and certain polychlorinated biphenyls (PCBs). Dioxins are 

produced through combustion, chlorine bleaching of pulp and paper, certain types of chemical 

manufacturing and processing, and other industrial processes. PCBs were widely used as 

coolants and lubricants in electrical equipment before their manufacture in the United States 

was ended in 1977. 

Dioxins are potent animal toxicants with a potential to produce a broad spectrum of adverse 

effects in humans. Dioxins can alter the fundamental growth and development of cells in ways 

that have the potential to lead to many kinds of impacts, including adverse effects upon 

reproduction and development; suppression of the immune system; chloracne (a severe acne

like condition that sometimes persists for many years); and cancer. The most studied and one of 

the most toxic dioxins is 2,3, 7,8-tetrachlorodibenzo-p-dioxin (2,3, 7,8-TCDD). EPA characterizes 

2,3,7,8-TCDD as a "human carcinogen" based on evidence of animal and human studies and 

characterizes other dioxins as "likely human carcinogens". 2,3,7,8-TCDD is used as the basis 

for defining the toxicity of other dioxins. 
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Dioxins enter the ecological food web by being deposited from the atmosphere, either directly 

from air-emissions or indirectly by processes that return dioxins already in the environment to 

the atmosphere. Dioxins are highly persistent in the environment and can accumulate in the 

tissues of animals. 

Antimony 

Acute intoxication from ingestion of large doses of antimony induces gastrointestinal (GI) 

disturbances, dehydration, and cardiac effects in humans. Chronic effects from occupational 

exposure include irritation of the respiratory tract, pneumoconiosis, eruptions of the skin called 

"antimony spots," allergic contact dermatitis, and cardiac effects, including abnormalities of the 

electrocardiograph (ECG) and myocardial changes. Cardiac effects were also observed in rats 

and rabbits exposed by inhalation for six weeks and in animals (dogs, and possibly other 

species) treated by intravenous injection . 

The EPA published a RfD for chronic oral exposure to antimony from a lifetime study of rats. 

The heart is considered a likely target organ for chronic oral exposure of humans. 

Arsenic 

Inorganic arsenic is a human poison. Organic arsenic is less harmful. High levels of inorganic 

arsenic in food or water can be fatal. Arsenic damages many tissues including nerves, stomach 

and intestines, and skin. Breathing high levels can cause a sore throat and irritated lungs. Lower 

levels of exposure to inorganic arsenic may cause nausea, vomiting, diarrhea, decreased 

production of red and white blood cells, abnormal heart rhythm, blood vessel damage, and a 

"pins and needles" sensation in hands and feet. 

Long term exposure to inorganic arsenic may lead to a darkening of the skin and the 

appearance of small "corns" or "warts" on the palms, soles, and torso. Direct skin contact may 

cause redness and swelling. 

The U.S. Department of Health and Human Services (DHHS) has determined that arsenic is a 

known carcinogen. Breathing inorganic arsenic increases the risk of lung cancer. Ingesting 
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inorganic arsenic increases the risk of skin cancer and tumors of the bladder, kidney, liver, and 

lung. 

Chromium 

Animal studies show that hexavalent chromium (chromium VI) is generally more toxic than 

trivalent chromium (chromium Ill), but neither oxidation state is very toxic by the oral route. The 

respiratory and dermal toxicity of chromium are well-documented. Compounds of both 

chromium VI and chromium Ill have induced developmental effects in experimental animals that 

include neural tube defects, malformations, and fetal deaths. 

The inhalation of chromium compounds has been associated with the development of cancer in 

workers in the chromate industry. The relative risk for developing lung cancer has been 

calculated to be as much as 30 times that of controls. There is also evidence for an increased 

risk of developing nasal, pharyngeal, and gastrointestinal carcinomas. Based on sufficient 

evidence for humans and animals, chromium VI has been placed in the EPA weight-of-evidence 

classification A, human carcinogen. Chromium Ill is not classified as a carcinogen by EPA. 

Unborn children and young children are particularly sensitive to the adverse effects of exposure 

to lead. Exposure to a fetus through its' mother may cause premature births, lower birth weight, 

and decreased mental ability of the infant. Lead exposure is dangerous for young children 

because they absorb lead at a greater rate than adults, retain more of the lead they ingest, and 

are more sensitive to its effects. Effects include decreased intelligence and decreased growth. 

EPA has classified lead as a 82 carcinogen based on the results of animal studies. 

Manganese 

Manganese is an essential trace element in humans that can elicit a variety of serious toxic 

responses upon prolonged exposure to elevated concentrations either orally or by inhalation. 

The central nervous system is the primary target. Initial symptoms are headache, insomnia, 

disorientation, anxiety, lethargy, and memory loss. These symptoms progress with continued 

exposure and eventually include motor disturbances, tremors, and difficulty in walking, 
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symptoms similar to those seen with Parkinsonism. These motor difficulties are often 

irreversible. 

Effects on reproduction (decreased fertility, impotence) have been observed in humans with 

inhalation exposure and in animals with oral exposure at the same or similar doses that initiate 

the central nervous system effects. An increased incidence of coughs, colds, dyspnea during 

exercise, bronchitis, and altered lung ventilatory parameters have also been seen in humans 

and animals with inhalation exposure. 

4-Methylphenol (p-Cresol) 

Three types of closely related cresols exist: ortho-cresol (o-cresol), meta-cresol (m-cresol), and 

para-cresol (p-cresol), also known as 4-methylphenol. Because these three types of cresols are 

manufactured separately and as mixtures, they can be found both separately and together. 

Cresols are natural products that are present in many foods and in animal and human urine. 

They are also present in wood and tobacco smoke, crude oil, and coal tar. In addition, cresols 

also are man-made and used as disinfectants and deodorizers, to dissolve substances, and as 

starting chemicals for making other chemicals. 

Ingesting very high levels of cresols may result in a burning in the mouth and throat as well as 

stomach pains. Dermal contact with a substance containing high cresol levels may result in a 

rash or severe irritation. In some cases, a severe chemical burn might result. Through contact 

with high levels of cresols, for example, by drinking or spilling on the skin, one could experience 

anemia, kidney problems, unconsciousness, or even death. 

It is possible that some of the acute effects in humans listed above, such as kidney problems 

and anemia, might occur at lower levels if exposure occurs over a longer time period. Effects on 

the nervous system, such as loss of coordination and twitching of muscles, are produced by low 

levels of cresols in animals, but it is not known whether low levels also cause such effects in 

humans. Cresols may enhance the ability of carcinogenic chemicals to produce tumors in 

animals, and they have some ability to interact with mammalian genetic material in the test tube, 

but they have not been shown to produce cancer in humans or animals. The EPA has 

determined that cresols are possible human carcinogens. Animal studies suggest that cresols 

probably would not produce birth defects or affect reproduction in humans. 
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Pentachlorophenol (PeCP) 

PeCP is a man-made substance, made from other chemicals, and does not occur naturally in 

the environment. It is made by only one company in the United States. At one time, it was one 

of the most widely used biocides in the United States. Now the purchase and use of PeCPs are 

restricted to certified applicators. It is no longer available to the general public. Before use 

restrictions, PeCP was widely used as a wood preservative. It is now used industrially as a 

wood preservative for power line poles, cross arms, fence posts, and the like. 

Short exposures to large amounts of pentachlorophenol in the workplace or through the misuse 

of products that contain it can cause harmful effects on the liver, kidneys, blood, lungs, nervous 

system, immune system, and gastrointestinal tract. Contact with PeCP (particularly in the form 

of a hot vapor) can irritate the skin, eyes, and mouth. If large enough amounts enter the body, 

heat is produced causing an increase in body temperature. The body temperature can 

increase to dangerous levels, causing injury to various organs and tissues and even death. This 

effect is the result of exposure to PeCP itself and not impurities. The lengths of exposure and 

the levels that cause harmful effects have not been well defined. Long-term exposure to low 

levels such as those that occur in the workplace can cause damage to the liver, kidneys, blood, 

and nervous system. Because sufficient reliable human exposure information is not currently 

available, levels of exposure that affect human health must be estimated from studies in 

animals. Results from animal studies show that short-term, high-level exposure to PeCP can 

damage all the organs mentioned above. The major organs or systems affected by long-term 

exposure to low levels in animals are the liver, kidney, nervous system, and the immune 

system. All of these effects worsen as the level of exposure increases. 

In rats, slight changes in the formation of bones were seen in offspring of rats whose mothers 

were given PeCP orally. It is not known whether PeCP causes birth defects in humans. PeCP 

has also been shown to cause a decrease in the number of offspring born to animals that were 

exposed to it while they were pregnant, but it is not known if PeCP has this same effect in 

humans. An increased risk of cancer has been shown in some laboratory animals given long

term large amounts of PeCP orally, but there is no good evidence that PeCP causes cancer in 

humans. 
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The EPA has determined that PeCP is a probable human carcinogen. The classification is 

based on inadequate human data and sufficient evidence of carcinogenicity in animals: 

statistically significant increases in the incidences of multiple biologically significant tumor types 

(hepatocellular adenomas and carcinomas, adrenal medulla pheochromocytomas and 

malignant pheochromocytomas, and/or hemangiosarcomas and hemangiomas) in one or both 

sexes of 86C3F1 mice using two different preparations of PeCP. In addition, a high incidence 

of two uncommon tumors (adrenal medulla pheochromocytomas and 

hemangiomas/hemangiosarcomas) was observed with both preparations. This classification is 

supported by mutagenicity data, which provides some indication that PeCP has clastogenic 

potential. 

Polyaromatic Hydrocarbons (PAHs) 

Benzo(a)pyrene is the most widely studied chemical in this class. It is used as the basis for 

defining the toxicity of other potentially carcinogenic PAHs. Benzo(a)pyrene is widely 

distributed in the tissues of treated rats and mice but is primarily found in tissues high in fat. 

While the carcinogenicity of complex mixtures containing PAHs (such as coal tar, coke oven 

- emissions, and cigarette smoke) is suggested, the carcinogenicity cannot be attributed solely to 

PAHs. The carcinogenicity of benzo(a)pyrene is based largely on the results of animal studies 

in which the animals were exposed to large doses of purified compound via atypical routes of 

exposure. 

2.4.5 Risk Characterization 

A summary of the quantitative risk evaluation for the site is provided in this section. Total 

noncarcinogenic hazard indices for each exposure route, as well as the cumulative hazard 

index, are presented in Tables 2-25.1 through 2-25.3. Total carcinogenic risks for each 

exposure route, as well as the cumulative risk, are presented in Tables 2-26.1 through 2-26.3. 

Table 2-27 presents the total health hazards and cancer risks for all scenarios. 

• The estimated hazard index for residents exposed to surface soil/sludge from Areas 2 

through 7 is 13.1. The estimated hazard index for residents exposed to "all soil"/sludge 

from Areas 1 through 7 is 72.4. Both of these scenarios exceed a total hazard index of 

1.0, the threshold for potential non-carcinogenic effects and the EPA target level of 
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concern. Prime contributors to the hazard index are antimony, chromium, manganese, 

and 4-methylphenol which each, individually, have hazard quotients exceeding 1.0. 

• The estimated hazard index for trespassers in Area 1 is 42.5, due primarily to 

4-methylphenol. The hazard quotient for antimony also exceeds 1.0 in this scenario. 

• The estimated hazard index for trespassers in Area 2 through 7 is 0.35. This value is 

less than the EPA target level of concern of 1.0. 

• The cancer risk estimate for residents exposed to surface soil/sludge from Areas 2 

through 7 is 9.5E-05, within EPAs target cancer risk range of 1 E-04 to 1 E-06. The 

cancer risk estimate for residents exposed to "all soil"/sludge from Areas 1 through 7 is 

1.9E-04. This cancer risk estimate exceeds EPAs target cancer risk range of 1 E-04 to 

1 E-06, due primarily to dioxin. The cancer risk estimates for pentachlorophenol, arsenic, 

and benzo(a)pyrene also exceed 1E-06 in this scenario. Benzo(a)pyrene was detected 

only in a very localized area of the site, in one sample from Area 7. It does not appear to 

be a site-wide concern. 

• The cancer risk estimate for trespassers in Area 1 is 1.9E-03. This cancer risk estimate 

exceeds EPAs target cancer risk range of 1 E-04 to 1 E-06, due primarily to dioxin and 

pentachlorophenol. The cancer risk estimate for arsenic also exceeds 1 E-06 in this 

scenario. 

• The cancer risk estimate for trespassers in Area 2 through 7 is 5E-06. This cancer risk 

estimate falls within EPAs target cancer risk range of 1 E-04 to 1 E-06. 

Since lead cannot be evaluated using hazard index and/or cancer risk methodology, a 

qualitative comparison of site data to EPA's Office of Solid Waste and Emergency Response 

(OSWER) soil screening level of 400 mg/kg for residential land use (USEPA, 1994a) was 

performed. The EPA's Integrated Exposure Uptake and Biokinetic (IEUBK) model, which 

estimates the risk to a child resident is the basis for this soil screening level. Lead 

concentrations exceeding 400 mg/kg are found in only one sample, collected from Area 7. The 

maximum detected lead concentration is 427 mg/kg. 

Rl02899F 2-54 Tetra Tech NUS, Inc. 



-

--

2.4.6 Uncertainties 

Uncertainties associated with the various aspects of this risk evaluation include the following: 

2.5 

• The limited number of samples within each exposure point subgroup results in the use of 

maximum detected concentrations for all evaluations of exposures to surface materials. 

In addition, the limited number of samples in the "all soil" dataset resulted in the use of 

maximum concentrations for several contaminants. 

• The use of composite samples collected from several locations or a large depth interval 

may under-estimate or over-estimate actual risks. Since composite samples represent 

an average concentration over the sampling interval, this can lead to under-estimating 

the risk presented by a discrete and more highly contaminated zone located within the 

sampling interval or over-estimating the risks presented by a discrete and less 

contaminated zone located within the sampling interval. 

• Selection of high-end exposure parameters may overestimate actual exposures. 

• Toxicity values based on animal studies introduce a degree of uncertainty to the risk 

characterization process. 

• Use of the currently available dioxin cancer slope factor from IRIS (USEPA, 2002) may 

underestimate risks from dioxin exposure. EPA has recently prepared a Draft Dioxin 

Reassessment, which recommends a dioxin CSF of 1.0E+6. Appendix K presents the 

cancer risks for the Mohawk Tannery Site using this proposed dioxin CSF. Cancer risks 

estimated using this draft approach are approximately an order of magnitude greater 

than risks calculated using the current dioxin CSF. 

Streamlined Ecological Risk Evaluation 

The evaluation for the Mohawk Tannery Site was performed as a Screening-Level Ecological 

Risk Assessment (SERA), in order to satisfy the needs of the project and to comply with 

Region I U.S. EPA Guidance. The goal of the evaluation and the SERA is to estimate the 

current level of risk to ecological receptors, using conservative screening values and exposure 
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assumptions. This is being done to determine what contaminants at the site may merit removal 

for protection of the environment. 

The SERA provides the first two of eight steps required by the U.S. EPA guidance (USEPA, 

1997a and 1998c). Figure 2-4 presents the Ecological Risk Assessment (ERA) Tiered 

Approach. The first two steps consist of the screening-level assessment. Steps 3 through 7 are 

conducted if additional evaluations or investigations are necessary based on the results of the 

first two steps. Finally, Step 8, Risk Management, is incorporated throughout the ERA process, 

in cooperation with the EPA Region I Biological Technical Assistance Group (STAG). 

2.5.1 Ecological Risk Assessment Approach 

The first phase in the ERA process is the screening-level risk assessment. In this phase, 

conservative exposure estimates are made for grouped or individual ecological receptors, and 

these exposures are compared to screening-levels, or threshold toxicity values. The following 

general steps were followed for the SERA: 

• Problem formulation 

• Exposure Assessment 

• Ecological Effects Assessment 

• Risk Characterization 

The process, described in detail below, follows the ERA approach in EPA guidance (USEPA, 

1997a and 1998c). 

2.5.2 Problem Formulation 

Problem formulation is the first phase of a SERA and discusses the goals, breadth, and focus of 

the assessment. It includes general descriptions of the site with emphasis on habitats and 

ecological receptors. This phase also involves characterization of site contaminants, 

contaminant sources, migration pathways, and an evaluation of routes of contaminant exposure. 

Assessment and measurement endpoints are selected. Finally, a conceptual model is 

developed that describes how contaminants associated with the site may come into contact with 
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ecological receptors. The following sections provide the problem formulation steps for the 

Mohawk Tannery site. 

2.5.2.1 Site Characterization 

The objectives of this step are to identify and characterize the habitats and ecological resources 

on and around the site, and to describe the nature and extent of chemical contamination 

associated with the site. The site characterization also describes likely contaminant sources, 

release mechanisms, and migration pathways, and the fate of chemicals resulting from site

related activities, as well as ecological resources that could be adversely affected by these 

chemicals. 

Regional Setting 

The site includes real property of the inactive Mohawk Tannery, located about 1 mile west of the 

center of Nashua, New Hampshire, and adjacent to the Nashua River (Figure 1-2). The 

property includes a 15-acre parcel containing buildings and waste disposal areas and a 15-acre 

parcel to the south that is not developed. All of the samples discussed in the assessment were 

taken in the developed parcel to the north (Figure 1-3). 

The site is surrounded by the Nashua River to the west, a closed landfill to the north, and 

residential areas to the south and east. The main buildings are in the eastern portion of the site, 

where the elevation is highest. Waste disposal areas are located along the slope down to the 

river, which is steep in some areas and eventually becomes more level on the river's floodplain. 

Areas 3 through 7 are situated along the hillside, while Areas 1 and 2 are on nearly level ground 

near the river. The floodplain is very narrow on the northern end of the property where the river 

runs by a steep hill, and more broad at the southern end. The undeveloped, southern 15-acre 

parcel appears to be predominately floodplain, including some wetland areas. 

Vegetative Cover Types 

Vegetation and wildlife were noted during TtNUS' sampling events and on a brief site visit in 

January, 2002. Each sampling area is described below in reverse order (Area 7 to Area 1), that 

is roughly the sequence from east to west and from higher to lower elevation (Figure 1-3). Area 
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7 is southwest of, and adjacent to, the main building and is bordered to the east and south by 

mature oak-hickory woods. Area 7 has small cherry, aspen, and ash trees scattered among 

herbaceous growth and a large amount of debris, such as piping, wood, and electronic 

components. Area 6 is covered with demolished buildings and treatment system components 

and with much concrete remaining among scattered herbs. Area 5 abuts the hillside to the 

north of the property and, together with Area 4, shows the lowest level of disturbance among the 

areas. It is covered by oak, white pine, aspen, sumac, cherry, ash, and large herbs. The trees 

approach 20 to 25 feet in height. Area 4 is down slope from Area 5 and partially in the river's 

floodplain. It contains oak, ash, red maple, and cherry. The hillside north of Areas 4 and 5 

(beyond the fence line) is covered by large hardwoods with a lesser number of pine trees. 

Area 3 contains an old field assemblage of aspen, white pine, cherry, birch, oak, sumac, and 

large herbs, similar to the other upland areas. Area 2 is flat and in the floodplain; it is 

surrounded by the common reed (Phragmites), with some birch and red maple. The common 

reed is typically seen as a monoculture, like it is in Area 2, in low-lying areas that have been 

disturbed. About 50 percent of Area 1 is an open lagoon with surface water and the other half is 

covered by reed. It is the only area containing sludge from tannery waste treatment that has not 

been covered with soil. The water is about 1 foot deep. 

The Preliminary Ecological Risk Evaluation for the Mohawk Tannery (Lockheed Martin) lists rare 

plants within 0.25 to 4 miles of the site, based on information in the Final Site Inspection 

Prioritization Report (NHDES, 1996). Given the level of disturbance on the site, especially in 

areas likely to contain contaminants, it is unlikely that rare plants are currently being harmed by 

site chemicals. 

Wildlife Habitat 

The upland part of the site is used by red-tailed hawks, crows, bluejays, and other songbirds. 

Sightings or signs were made of white-tailed deer, woodchuck, raccoon, beaver, rabbit, and 

rodent-sized mammals. Although likely to be domestic, cat and dog sign or sightings were also 

noted. The lagoon (Area 1) has had painted turtles, bull frogs, green frogs, mallards, and 

Canada geese. 
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The Nashua River is an important component of regional wildlife habitat. It is a large waterway, 

about 160 feet wide where it abuts the site. Mallards were observed during the January site 

visit. The river is likely to be important for migrating waterfowl as well as permanent residents. 

An aerial photograph of the site vicinity shows a continuous matrix of forests, wetlands, and 

parkland along the river. It seems likely that these natural (or at least uninhabited) lands form a 

corridor of wildlife habitat that would support local and migratory populations of birds, mammals, 

and other animals. Also, the river is stocked with shad and alewife, and its tributaries are 

stocked with trout (Lockheed Martin). The river is known to support yellow perch, sunfish, and 

largemouth bass. 

2.5.2.2 Toxicity Profiles 

VOCs, SVOCs, pesticides and PCBs, dioxins, and metals were detected in one or more of the 

sampled media (soil, sediment, and surface water). The following sections present a brief 

discussion regarding the toxicity, potential food chain and trophic transfer, and fate and 

transport properties of each class of contaminants. 

- Tables 2-28 through 2-30 present statistics for detected analytes. These tables are presented 

for the media sampled: surface soils (data for Areas 2 through 7 combined), sediment/sludge 

(Area 1), and surface water (Area 1). 

Physical and chemical characteristics of contaminants may affect their mobility, transport, and 

bioavailability in the environment. These characteristics include bioconcentration factors 

(BCFs), biota-to-sediment accumulation factors (BSAFs), organic carbon partition coefficients, 

and octanol water partition coefficients. These factors are discussed in the following 

subsections, as necessary. The following paragraphs discuss the significance of each factor. 

The sections that follow present a discussion of each chemical class that was detected in each 

medium. 

Bioconcentration factors measure the tendency for a chemical to partition from the water column 

and concentrate in aquatic organisms. The BCF is the equilibrium concentration of a chemical 

in an organism divided by the concentration of the chemical in water. Chemicals with high 

BCFs can accumulate in lower-order species and become toxic to, or accumulate further in, 

species higher up the food chain. 
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Biota-sediment accumulation factors (BSAFs) can be used to predict contaminant 

concentrations in fish or invertebrate tissue from contaminant concentrations in sediment. 

BSAFs for the organic compounds can be obtained from The Incidence and Severity of 

Sediment Contamination in Surface Waters of the United States, Volume 1: National Sediment 

Quality Survey (USEPA, 1997c). BSAFs for inorganic chemicals in fish are not available. 

The organic carbon partition coefficient (Koc) measures the tendency for a chemical to partition 

between soil or sediment particles containing organic carbon and water. This coefficient is 

important because it determines how strongly an organic chemical will bind to the organic 

carbon in the sediment. Bound chemicals are likely to be unavailable for direct exposure. 

The octanol/water partition coefficient (Kaw) is the ratio of a chemical concentration in octanol 

divided by the concentration in water. The octanol/water partition coefficient has been shown to 

correlate well with bioconcentration factors in aquatic organisms and with adsorption to soil or 

sediment (i.e., with Koc). 

Metals 

Many metals are found naturally in the surface water, sediment, and/or soil due primarily to 

chemical weathering of rock and soil/sediment and fallout from volcanoes. Most metals are 

toxic to aquatic (i.e., fish, and invertebrates) and terrestrial (i.e., plants, invertebrates, and 

vertebrates) ecological receptors at certain concentrations, with some metals being more toxic 

at lower concentrations than others. Also, different chemical forms of the metals may be more 

toxic than other forms. For example, hexavalent chromium is typically more toxic than trivalent 

chromium, and methylmercury is more toxic than inorganic mercury. In addition, the toxicity of 

several metals (cadmium, chromium, copper, lead, nickel, silver, and zinc) to aquatic receptors 

in freshwater systems decreases with increasing water hardness. 

Only a portion of the total bulk concentration of metals in soils is bioavailable to ecological 

receptors. The uptake and accumulation of trace elements by plants are affected by several soil 

factors such as pH, Eh, clay content, organic matter content, cation exchange capacity, nutrient 

balance, concentration of other trace elements in soil, soil moisture, and temperature 

(Tarradellas et al., 1996). This makes the bioavailability of metals in soil very difficult to predict. 
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Many of these same factors also will influence the bioavailability of metals to invertebrates in 

sediment. 

Of the 29 elements essential for plant growth, seven are micronutrients, including copper, iron, 

manganese, and zinc (Tarradellas et al., 1996). Also, the following metals may stimulate plant 

growth but are only essential for some plant species: aluminum, cobalt, nickel, sodium, 

selenium, and vanadium (Tarradellas et al., 1996). Finally, some elements such as lead, 

cadmium, and mercury are toxic elements with no known function in plant metabolism 

(Tarradellas et al., 1996). 

Oak Ridge National Laboratory (ORNL, 1998) has calculated soil-to-plant uptake factors for 

several metals based on a compilation of various studies. Soil to plant uptake factors for some 

metals that are not listed in ORNL 1998 are listed in ORNL (2000). Cadmium, mercury, 

selenium, and zinc were the only metals (except for calcium and potassium) with mean uptake 

factors greater than one (1.02 to 2.25). Arsenic, cadmium, mercury, nickel, selenium, and zinc 

were the only metals (except for calcium, magnesium, and potassium) with upper 90th percentile 

uptake factors greater than one (1.1 to 5) (ORNL, 1998). This indicates that most metals will 

not biomagnify in plants. Finally, it is reported that for arsenic, copper, nickel, and zinc, the 

plant-based food chain may be protected because the toxic concentrations of these metals in 

plants are higher than those for animals, while cadmium and selenium are not toxic to plants at 

high concentrations and may be accumulated in plants at levels that may be toxic to animals 

(Cockerham and Shane, 1994). Other metals such as lead, cobalt and mercury can enter the 

food chain via plant uptake, but to a lesser extent (Cockerham and Shane, 1994). 

Cadmium appears to accumulate in most species of earthworms at greater levels than any other 

metal (Satchell, 1983). This is supported by the high mean soil-to-earthworm uptake factor of 

17 for cadmium, compared to mean uptake factors of 5.7 (zinc), 5.2 (mercury), 4.5 (silver), and 

3.3 (lead) (Sample et al., 1998). The remaining metals (except potassium, sodium, and some 

radionuclides) had mean uptake factors below 1.8 (Sample et al., 1998). Cadmium, mercury, 

nickel, silver, and zinc are the only metals with median uptake factors greater than one (Sample 

et al., 1998). The upper 90th percentile uptake factors were 40.7, 20.6, 15.3, and 12.9 for 

cadmium, mercury, silver, and zinc (Sample et al., 1998). The remaining metals had upper 90th 

percentile uptake factors of 4. 7 or less. Chromium is not accumulated in earthworms; chromium 

concentrations in worm are similar to soil concentrations (Sample et al., 1998). 
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Semivolatile Organic Compounds 

Phenolic compound, a few PAHs, and some phthalates make up the SVOCs that were detected 

in the surface water, sediment, and surface soil samples from the site 

The phenolic compounds found at the Mohawk Tannery site include phenol, 2,4,5-

trichlorophenol, 4-methylphenol, and pentachlorophenol. Phenol is highly mobile in the 

environment and is expected to biodegrade rapidly under favorable conditions for microbes 

(HSDB, 2002). Favorable conditions include appropriate substrate concentrations and the 

availability of microbial populations, nutrients, and suitable temperatures. 4-Methylphenol has 

similar characteristics, but it has a higher Koc and therefore may be retained to a small extent in 

soil and sediment. Both phenol and 4-methylphenol do not bioaccumulate. In contrast, 

pentachlorophenol is expected to bind to sediment and soil, biodegrade slowly, and accumulate 

in the biota. Trichlorophenol is expected to have fate and transport characteristics that are 

intermediate between phenol and pentachlorophenol. 

PAHs are a diverse group of compounds consisting of two or more substituted and 

unsubstituted polycyclic aromatic rings. PAHs are transferred from surface water by 

volatilization and sorption to settling particles. The compounds are transformed in surface water 

by photooxidation, chemical oxidation, and microbial metabolism (A TSDR, 1989a). In soil and 

sediments, microbial metabolism is the major process for degradation of PAHs (A TSDR, 

1989a). Although PAHs accumulate in terrestrial and aquatic plants, many organisms are able 

to metabolize and eliminate these compounds. Vertebrates can readily metabolize PAHs, but 

lower forms (insects and worms) can not metabolize PAHs as quickly. Food chain uptake does 

not appear to be a major exposure source to PAHs for aquatic animals (A TSDR, 1989a). 

Plants and vegetables can absorb PAHs from soil through their roots and translocate them to 

other plant parts such as developing shoots (Eisler, 1987). In general, however, PAHs are not 

readily taken up by plants because these compounds are strongly adsorbed onto soil organic 

particles and root uptake is very inefficient (Denker, et al., 1994). Lower molecular weight PAHs 

(which would be more water soluble) are absorbed by plants more readily than higher molecular 

weight PAHs. This is indicated by the low (well below 1.0) soil-to-plant uptake factors, which 

were calculated using the Kow for the contaminants (ORNL, 2000). Finally, many higher plants 

can catabolize benzo(a)pyrene and possibly other PAHs (Eisler, 1987). 
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PAHs vary substantially in their toxicity to aquatic organisms. In general, toxicity increases as 

molecular weight increases, with the exception of some high molecular weight PAHs that have 

low acute toxicity. Most species of aquatic organisms rapidly accumulate PAHs from low 

concentrations in the ambient medium. However, uptake of PAHs is highly species specific, it is 

higher in algae, mollusks, and other species that are incapable of metabolizing PAHs (Eisler, 

1987). The ability of fish to metabolize PAHs may explain why benzo(a)pyrene is frequently not 

detected or is found at only very low levels in fish from environments heavily contaminated with 

PAHs (ATSDR, 1989a). The BSAF value for the PAHs as reported by EPA (USEPA, 1997c) 

was 0.29. 

Phthalates are compounds that are used in production of plastics (ATSDR, 1993). Most 

phthalates are expected to sorb to soil or sediment particles after their release because of their 

high Log Koc values (Howard, 1989). Some phthalates may bioconcentrate in aquatic 

organisms (Spectrum Laboratories, 1999; Howard, 1989; A TSDR, 1993). 

Pesticides 

- The majority of the pesticides that were detected at the site include the organochlorine 

insecticides such as DDT, chlordane, aldrin, dieldrin, heptachlor, and endrin and their 

associated breakdown products. In general, these compounds degrade very slowly and tend to 

be soluble in lipids, which results in bioaccumulation and possible increases in concentrations 

through food webs (Newman, 1998). 

Pesticides are used to control pestiferous invertebrates and, therefore, they are toxic to many 

soil and aquatic invertebrates. In addition, many pesticides are toxic to higher trophic level 

ecological receptors such as mammals and birds. For example, DDT compounds have been 

linked to eggshell thinning and subsequent decreased survival of several birds of prey (such as 

eagles and falcons). Other pesticides such as chlordanes, dieldrin, aldrin, endrin, and 

heptachlor also are very toxic to mammals and birds (Newell et al., 1987). 

Chlorinated pesticides have high Log Koc values so they are expected to sorb strongly to soil 

and sediment particles when released to the environment. Consequently, these compounds are 

not easily displaced from their site of application, whether by runoff or leaching to groundwater. 
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As a result, these compounds typically will not be taken up by plants as indicated by their soil

to-plant uptake factors, which are well below 1.0 (ORNL, 2000). 

PCBs are a group of compounds that consist of two joined benzene rings and up to 10 chlorine 

atoms. Mixtures of PCB congeners are known by their commercial designation of Aroclor. This 

trade name is followed by a four-digit number; the first two numbers indicate the type of isomer 

mixture and the last two numbers indicate the approximate weight percent of chlorine in the 

mixture (USEPA, 1985). 

PCBs released into water adsorb to sediments and other organic matter. Typically, PCB 

concentrations are greater in the sediment and suspended material than in the water column. 

Substantial quantities of PCBs in aquatic sediments can act as an environmental reservoir from 

which PCBs may be released slowly over a long period of time (ATSDR, 1989d). For PCBs that 

exist in the dissolved state in water, volatilization becomes the primary fate process. PCBs have 

the capability to bioaccumulate and biomagnify (USEPA, 1985). 

Degradation of PCBs in the environment is dependent upon the degree of chlorination. 

Generally, the more chlorinated the PCB molecule, the more persistent it will be in the 

environment. Factors that determine biodegradability include the amount of chlorination, 

concentration, type of microbial population, available nutrients, and the temperature (ATSDR, 

1989d). 

PCBs are expected to be highly immobile in the soil due to rapid and strong sorption (A TSDR, 

1989d). Some data indicate that plants are capable of taking up PCBs and transferring them 

into polar metabolites or insoluble molecules (Denker et al., 1994). However, it is unlikely that 

uptake and transformation of these compounds occur to any great extent, because a large part 

(greater than 95 percent) will adsorb to the root surface (Denker et al., 1994). The soil-to-plant 

uptake factors for PCBs on a wet weight basis range from 0.00059 to 0.11 (ORNL, 2000). The 

transfer of vapor-phase PCBs from air to aerial plant parts may be the main source of 

vegetation contamination (A TSDR, 1989d). 
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Because PCBs are highly lipophilic (fat soluble), they can bioaccumulate in the fat of animal 

tissues. Bioconcentration factors in the thousands have been reported for various aquatic 

species (Eisler, 1986a). PCBs also can accumulate in upper trophic level animals such as 

piscivorous birds and mammals that feed on contaminated prey (Eisler, 1986a). Finally, Sample 

et al. (1998) calculated mean, median, and 90th percentile reported soil-to-earthworm 

bioaccumulation factors (BAF) of 8.9, 6.7 and 15.9, respectively, indicating the PCBs can 

accumulate in soil invertebrates. 

Adverse effects of PCBs on terrestrial wildlife include increased mortality, reproductive effects, 

and behavioral effects (USEPA, 1985). As a group, birds are more resistant to acute toxic 

effects of PCBs than mammals (Eisler, 1986a). Among sensitive avian species, PCBs disrupt 

the normal pattern of growth, reproduction, metabolism, and behavior (Eisler, 1986a). Of the 

mammals, the mink is the most sensitive wildlife species tested for which data are available 

(Eisler, 1986a). Impacts to mink include anorexia, weight loss, lethargy, reproductive effects, 

and death (Eisler, 1986a). 

Volatile Organic Compounds 

VOCs are usually very mobile in the environment because they are poorly adsorbed to soil and 

sediment particles. Also, because they are very volatile, they typically are only detected in 

surface waters and surface soils at low concentrations. 

Most VOCs have very little potential to bioaccumulate in ecological receptors; therefore, 

biomagnification through the food chain does not appear to be significant. VOCs are not 

expected to biomagnify in plants and are typically only toxic to ecological receptors only at 

relatively high concentrations. 

Dioxins 

Dioxins and dioxin-like compounds consist of the following chemical classes: polychlorinated 

dibenzo-p-dioxins (PCDDs or CDDs), polychlorinated dibenzofurans (PCDFs of CDFs), 

polybrominated dibenzodioxins (PBDDs or BDDs), polybrominated dibenzofurans (PBDFs or 

BDFs), and PCBs (USEPA, 1998d). The CDDs and BDDs each include 75 individual 

compounds, and the CDFs BDFs each include 135 different compounds (USEPA, 1998d). Of 
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all these compounds, only 7 of the 75 congeners of CDDs or BDDs are thought to have dioxin

like toxicity, as are 10 of the 135 congeners of CDFs, or BDFs (USEPA, 1998d). These are the 

ones with chlorine/bromine substitutions in, at least, the 2, 3, 7, and 8 positions (USEPA, 

1998d). Of the 209 PCB congeners, 13 are thought to have dioxin-like toxicity, which include 

the PCBs with four or more chlorine atoms with just one or no substitution in the ortho position 

(USEPA, 1998d). 

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is the most toxic congener within these groups of 

compounds (Van den Berg et al., 1998). There are few toxicity data for dioxins except for 

2,3,7,8-TCDD, which has been associated with lethal, carcinogenic, teratogenic, reproductive, 

mutagenic, histopathologic, and immunotoxic effects (Eisler, 1986b). Because of this, toxicity 

equivalency factors (TEFs) have been developed to estimate the relative toxicity of the dioxin 

and dioxin-like compounds to 2,3,7,8-TCDD (Van den Berg et al., 1998). There are substantial 

inter- and intraspecific differences in sensitivity and toxic responses to 2,3,7,8-TCDD (Eisler, 

1986b). 

Two species of earthworms showed no adverse effects at soil concentrations of 5 mg/kg; 

however, they died at 10 mg/kg of 2,3,7,8-TCDD (Eisler, 1986b). This indicates that terrestrial 

invertebrates may be resistant to 2,3,7,8-TCDD. Eisler (1986b) also reported that aquatic 

invertebrates, plants, and amphibians were comparatively resistant to 2,3,7,8-TCDD; however, 

accumulation from the aquatic environment was evident. 

Although there presently is no evidence of biomagnification of PCDDs in birds, it is suspected 

that piscivorous birds have a greater potential to accumulate PCDDs than the fish that they eat 

(Eisler, 1986b). 

2.5.2.3 Identification of Exposure Pathways and Potential Receptors 

The potential pathways by which ecological receptors may be exposed to contaminants in each 

media were identified along with the species that could be adversely affected by these 

chemicals. Several potential exposure pathways may exist at the site as shown in the 

conceptual site model (Figure 2-5). 
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Conceptual Site Model 

The sources of contamination at the site are presumed to be a result of releases from the former 

tanning and wastewater treatment operations at the site. A more detailed description of the 

processes leading to releases is in discussed Section 1.2.2. The contaminants were primarily 

collected in sludge formed during wastewater treatment, and disposed in soil pits that are now 

Areas 3 through 7. Other areas received releases directly from the wastewater handling system 

and potentially from other waste handling practices. Area 1 is a former wastewater treatment 

lagoon that contains contaminated sludge, and Area 2 is a former lagoon that has been covered 

with fill. 

Terrestrial and aquatic species may be exposed to contaminants via different pathways 

including direct contact, ingestion of contaminated media, and inhalation of contaminants. 

Exposure of terrestrial wildlife to contaminants in the soil via dermal contact may occur, but is 

unlikely to represent a major exposure pathway because fur, feathers, and chitinous 

exoskeletons probably minimize transfer of contaminants across dermal tissue (note that this 

may not be true for amphibians). Therefore, the dermal pathway was not evaluated in this 

SERA, with the exception of aquatic organisms (i.e., benthic invertebrates, amphibians) since 

the surface water criteria take dermal contact into account through the nature of the tests. In 

addition, the inhalation pathway was not evaluated because air concentrations are expected to 

be minimal since that majority of the area is vegetated and/or wet. Also note that the dermal 

and inhalation pathways typically are not evaluated in SERAs because of the uncertainty in 

exposures and effects concentrations. Terrestrial vegetation may be exposed to contaminants 

via direct aerial deposition and root translocation. 

Terrestrial and semi-aquatic animals may be exposed to soil/sediment contaminants through 

ingestion of contaminated food items (i.e., plants, invertebrates, mammals, birds, fish, etc.). 

Animals can also incidentally ingest soil/sediment while grooming fur, preening feathers, 

digging, grazing close to the soil/sediment, or feeding on items to which soil/sediment has 

adhered (such as roots and tubers). Terrestrial animal receptors may also come into contact 

with contaminants in surface water by drinking the water, although this exposure route 

represents a negligible portion of total exposure for most receptors because of the relatively low 

contaminant concentrations in surface water as compared to other media. 
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Terrestrial invertebrates and vegetation may be exposed to contaminants in the surface soil via 

direct contact. Finally, aquatic organisms may be exposed to contaminants via direct contact 

with surface water and sediments, incidental ingestion of surface water and sediments, and 

consumption of contaminated food items. 

Based on the identification of contaminants and exposure pathways, five species groups were 

selected for evaluation in the risk assessment. These include terrestrial plants, terrestrial 

invertebrates, terrestrial and semi-aquatic vertebrates (mammals and birds), and aquatic 

receptors as shown on Figure 2-5. 

Selection of Receptor Species 

Many receptors in the soil and aquatic environments are adequately described in general 

categories such as soil invertebrates, vegetation, and sediment-dwelling (benthic) invertebrates. 

This is due to the nature of the threshold values, effects values, or water quality criteria that are 

typically used to characterize risk for such organisms. For vertebrate receptors, selection of 

particular species may be required so that intake through eating, drinking, and other routes can 

be estimated. 

Receptor identification is influenced by the contaminants, their likely mode of transport, ultimate 

fate, and toxicity. For example, most metals (with notable exceptions of cadmium and mercury) 

typically do not bioaccumulate. For contaminants that bioaccumulate, such as mercury 

compounds and chlorinated pesticides, effects on upper trophic level receptors need to be 

assessed. For contaminants that do not bioaccumulate, organisms that are in direct contact with 

soil/sediment (i.e., sediment- and soil-dwelling organisms and plants) and animals that may 

incidentally ingest soil particles are selected as receptors for metals if exposure pathways are 

complete. Sensitivity to particular contaminants is also considered. For example, birds and 

mammals may have different sensitivities to organic compounds, so each group, or the most 

sensitive group for a particular contaminant, is assessed. 

2.5.2.4 Identification of Assessment Endpoints and Measures of Effects 

Assessment endpoints are an explicit expression of the environmental value that is to be 

protected (USEPA 1997a). The selection of these endpoints is based on the habitats present, 
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the migration pathways of probable contaminants, and the routes that contaminants may take to 

enter receptors. Measures of effects are estimates of biological impacts (i.e., mortality, 

reproduction) that are used to evaluate the assessment endpoints. The selection of 

measurement endpoints is based on available data. 

As indicated in Section 2.5.2.1, the habitat at the site consists largely of old field vegetation in 

various stages of development after disturbance, plus an open lagoon and a former lagoon 

covered with the common reed. Although different receptors may preferentially inhabit one 

particular habitat type, the assessment endpoints selected for this SERA are general enough to 

ensure that all the habitat types are evaluated. Therefore, for this SERA, the assessment 

endpoints are selected for protection of the following groups of receptors from adverse effects of 

contaminants on their growth, survival, and reproduction: 

• Soil invertebrates 

• Terrestrial Vegetation 

• Herbivorous mammals 

• Herbivorous birds 

• Carnivorous Birds 

• Carnivorous Mammals 

• Omnivorous mammals 

• Omnivorous birds 

• Benthic invertebrates 

• Fish 

• Amphibians and reptiles 

The following paragraphs discuss why assessment endpoints were selected to protect these 

groups of receptors for this SERA 

Soil Invertebrates: Soil invertebrates are expected to be present in the soil throughout the area. 

They aid in the formation of soil, redistribution and decomposition of organic matter in the soil 

and serve as a food source for higher trophic level organisms. They also can accumulate some 

contaminants, which can then be transferred to the higher trophic level organisms that consume 

invertebrates. 
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Terrestrial Vegetation: Terrestrial vegetation in the area consists of grasses, herbs, shrubs, and 

trees. They serve as a food source and provide shade and cover for many organisms, and help 

prevent soil erosion, among other important functions. They also can accumulate some 

contaminants, which can then be transferred to the higher trophic level organisms that consume 

plants (herbivores). 

Herbivorous Birds and Mammals: Herbivorous birds and mammals (animals that consume only 

plant tissue) are present throughout the area in the different terrestrial habitats (i.e., forested, 

open field). Their role in the community is essential because without them, higher trophic levels 

(carnivores) could not exist (Smith, 1966). They may be exposed to, and accumulate 

contaminants that are present in the plants they consume. 

Carnivorous Birds and Mammals: Carnivorous birds and mammals consume invertebrates and 

other mammals or birds. Soil invertebrate-eating birds and mammals are present throughout 

the area in the different terrestrial habitats (i.e., forested, open field). These animals are 

considered first-level carnivores and they serve as a food source for higher trophic level 

carnivores. Carnivorous birds and mammals that feed on other birds and mammals are at the 

top of the food chain. The top carnivores typically are less densely distributed than the 

herbivores and first-level carnivores because they require a larger area to hunt for their food. All 

of the carnivores may be exposed to and accumulate contaminants that are present in the food 

items they consume. 

Omnivorous Birds and Mammals: Omnivorous birds and mammals (that consume both plant 

and animal tissue) are present throughout the area. They may be exposed to, and accumulate, 

contaminants that are present in the plants and animals they consume. 

Benthic Invertebrates: Benthic invertebrates are similar to the soil invertebrates in that they 

serve as a food source for higher trophic level organisms (i.e., fish, amphibians, reptiles, birds, 

mammals). They also can accumulate some contaminants, which can then be transferred to 

the higher trophic level organisms that consume invertebrates. 

Fish: Fish may or may not be present in the open lagoon. They are definitely in the Nashua 

River, and may be exposed to site contaminants that reach, or could reach, the river. Fish feed 

primarily on invertebrates, plants, and/or other fish, which is why the lower trophic level species 
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are important. Fish are exposed to and can accumulate contaminants from the food they 

consume, or from the surface water in which they live. 

Amphibians and Reptiles: Amphibians are expected to inhabit water bodies and surrounding 

areas. Reptiles can inhabit both aquatic and terrestrial areas that are away from water bodies. 

These species feed primarily on invertebrates, plants, fish, and/or small mammals, explaining 

why the lower trophic level species are important. Amphibians and reptiles are exposed to and 

can accumulate contaminants from the food they consume, or from the surface water/sediment 

in which they live. 

The omnivores were not selected as assessment endpoints because exposure to contaminants 

in plants will be highest for herbivores and exposure to contaminants in animals will be highest 

for carnivores. Therefore, the omnivores should be protected by protecting the herbivores and 

carnivores. 

The following text summarizes the assessment endpoints selected to protect the receptors 

identified above, poses risk questions, and presents the measures of effects to answer the risk 

questions. 

Assessment endpoint #1: Aquatic invertebrate communities exposed to surface water and 

sediment, which are a forage resource for fish and wildlife populations. 

• Question 1-1: Do measured concentrations of analytes in surface water exceed 

appropriate criteria and/or guidelines for the protection of aquatic life, with special 

consideration of reproduction and early life stage survival? 

• Measure of Effect: Compare surface water concentrations to federal recommended 

water quality criteria, and/or data from aquatic toxicology literature. 

• Question 1-2: Do measured concentrations of analytes in whole sediment exceed 

appropriate guidelines for the protection of benthic macroinvertebrate populations? 

• Measure of Effect: Compare sediment concentrations to available sediment benchmarks 

and/or data from sediment toxicology literature. 
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Assessment endpoint #2: Soil invertebrate and plant communities exposed to surface soil, 

which are a forage resource for wildlife populations. 

• Question 2-1: Do measured concentrations of analytes in surface soil exceed 

appropriate criteria and/or guidelines for the protection of soil invertebrates and plant, 

with special consideration of reproduction and early life stage survival? 

• Measure of Effect: Compare surface soil concentrations to available soil benchmarks 

and/or data from soil toxicology literature. 

Assessment Endpoint #3: Insectivorous and herbivorous mammal and bird populations 

exposed to soil. 

• Question 3-1: Do estimated ingestion doses to insectivorous wildlife (such as shrew, 

meadow vole, American woodcock, American robin, etc.) exceed toxicity reference 

values (TRVs) for adverse effects on survival, growth or reproduction? 

• Measure of Effect: Compare soil concentrations to calculated concentrations in food 

items that are not expected to cause adverse impacts to insectivorous or herbivorous 

wildlife that ingest the food items associated with soil. An assumption that the 

contaminant concentrations in the soil are equal to the contaminant concentrations in the 

food items is discussed in the uncertainty analysis section of this report. 

2.5.3 Ecological Exposure Assessment 

This portion of the SERA includes identification of contaminant concentration data used to 

represent ecological exposure in various media, and the selection of exposure point 

concentrations from the data. For each exposure pathway selected for quantitative evaluation, 

concentrations at the exposure point were estimated and the receptor-specific exposure were 

quantified. Exposure point concentrations were estimated using environmental sampling data. 

Maximum concentrations were used to assess risk in each case. 

This section describes the potential or actual contact or co-occurrence of the contaminants with 

the receptors to determine their exposure. As discussed earlier in this report, soil, surface water, 
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and sediment samples were collected. Only surface soil samples were used to estimate 

ecological risk from soil exposure, exposure occurs near the surface. For most of the areas, 

surface soil samples were taken from fill materials covering highly contaminated sludge 

deposits. Sediment and surface water samples were taken only from Area 1, the open lagoon. 

2.5.4 Ecological Effects Assessment 

In this step, the toxicity of the contaminants to terrestrial and aquatic organisms is characterized 

using screening values. The following sections discuss the sources of the screening values, and 

why they were selected as the screening values. 

COPCs in soil pose potential risks to terrestrial invertebrates, plants, and wildlife; they were 

selected by comparing the maximum contaminant concentrations in the surface soil to 

screening values (Table 2-31). The following text discusses the screening values that were 

selected for each receptor. Note that the lowest screening value across all of the receptors was 

used for the selection of COPCs. 

Invertebrates 

Screening values for invertebrates were obtained from the Oak Ridge National Laboratory 

(ORNL) Toxicological Benchmarks for Contaminants of Potential Concern for Effects on Soil 

and Litter Invertebrates and Heterotrophic Process: 1997 Revision (Efroymson R.A. et al., 

1997a). These benchmarks were intended to be used as screening values, and as such, may 

be overly conservative. They are based on a 20 percent reduction in growth, reproduction, or 

activity of invertebrates (Efroymson R.A. et al., 1997a). 

Plants 

Screening values for plants were obtained from the ORNL Toxicological Benchmarks for 

Screening Contaminants of Potential Concern for Effects on Terrestrial Plants: 1997 Revision 
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(Efroymson R.A. et al., 1997b). They are based on a 20 percent reduction in growth or yield for 

plants as the threshold for significant effects (Efroymson R.A. et al., 1997b). 

The following study was used to obtain toxicity data for contaminants that were not included in 

the ORNL document: "Phytotoxicity Studies with Lactuca Sativa in Soil and Nutrient Solution" 

(Hulzebos et al., 1993). The study developed median effects concentrations (EC50s) for 

growth. 

Terrestrial Wildlife 

Screening values for wildlife were obtained from two ORNL documents, Preliminary 

Remediation Goals for Ecological Endpoints (Efroymson, et al., 1997c) and Toxicological 

Benchmarks for Wildlife: 1996 Revision (Sample et al., 1996). ORNL developed preliminary 

remediation goals (PRGs) for soil based on the lowest benchmarks among data for terrestrial 

plants, soil invertebrates, and wildlife. The candidate PRGs for wildlife were based on toxicity 

data in Sample et al. (1996), together with food chain modeling using empirical accumulation 

factors. These PRGs are listed in Table 2-31. Table 2-31 also lists contaminant concentrations 

in food items (Sample et al., 1996) that are not expected to adversely affect wildlife that ingest 

the food. Using these food concentrations as candidate screening levels for soil assumes that 

soil contaminant concentrations are equivalent to prey contaminant concentrations 

(accumulation factors for soil-to-prey are one). The uncertainty associated with this assumption 

is discussed in Section 2.5.6; the assumption will tend to overestimate the exposure for some 

contaminants and underestimate it for others. Because of this uncertainty, when both food

based benchmarks and PRGs for wildlife were available, the wildlife PRGs were used 

preferentially (Table 2-31). 

The screening values for 2,3,7,8-TCDD and several other dioxins were obtained from Sample et 

al., (1996). The screening values for the remaining dioxins were calculated using the TEFs in 

the "Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs for Humans and Wildlife" 

(Van den Berg et al., 1998) (Table 2-31). The TEFs for mammals were used because the value 

for 2,3,7,8-TCDD obtained from Sample et al., (1996) was based on a mammal study. 
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Surface Water 

The first choice for screening values selected to protect aquatic receptors (i.e., fish, 

invertebrates) were the most recent version of the Water Quality Criteria (WQC) developed by 

EPA (USEPA, 1999). These WQC are expected to protect 95 percent of the exposed species 

from mortality, reproductive effects, and other adverse effects. The chronic WQC were used, 

when available. 

When WQC were not available, chronic values from the Toxicological Benchmarks for 

Screening Potential Constituents of Concern for Effects on Aquatic Biota: 1996 Revision (Suter 

and Tsao 1996) were used. The Suter and Tsao (1996) benchmarks were calculated using Tier 

II methodology as described in the Proposed Water Quality Guidance for the Great Lakes 

System (USEPA, 1993a). Tier II values were developed so that aquatic benchmarks could be 

established with fewer data than are required for the EPA AWQC. 

Sediment 

- COPCs in sediment based on potential risks to aquatic receptors (i.e., fish, benthic 

invertebrates) and semi-aquatic wildlife (i.e., mink, kingfishers) were selected by comparing the 

contaminant concentrations in the sediment to various screening values (Table 2-32). The 

following text discusses the screening values that were selected for each receptor. The lowest 

screening value across all of the receptors was used for the selection of CO PCs. 

Aquatic Receptors: The first choice for screening values selected to protect aquatic receptors 

(i.e., fish, invertebrates) were the draft USEPA Sediment Quality Criteria (SQC) that have been 

established for dieldrin and endrin (USEPA, 1993b and 1993c). The draft SQC for the three 

PAHs were not used because EPA had indicated that they would be withdrawn in favor of a total 

PAH SQC document (Riley, 1999). 

The second choice for screening values selected to protect aquatic receptors was the Effects 

Range-Low (ER-L) value from the "Incidence of Adverse Biological Effects within Ranges of 

Chemical Concentrations in Marine and Estuarine Sediments" (Long et al., 1995). These values 

are generally accepted by many state agencies and EPA regions, even though they are based 
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primarily on estuarine and marine studies. The ER-L is defined as the minimal-effects range 

that is a concentration below which adverse effects would be rarely observed. 

The Lowest Effects Level (LEL) from the "Guidelines for the Protection and Management of 

Aquatic Sediment Quality in Ontario" (OMOE, 1993) were used for contaminants that did not 

have ER-Ls. The LELs are based on freshwater studies and are defined as concentrations 

where sediment is considered marginally polluted but will not affect the majority of sediment

dwelling organisms. 

Sediment quality benchmarks calculated for the Ecotox Thresholds (USEPA, 1996) were used 

for contaminants that did not have any of the above screening values. These benchmarks were 

calculated using equilibrium partitioning and assuming a total organic carbon concentration of 1 

percent. 

For some of the remaining contaminants, equilibrium partitioning or a complementary technique, 

was used to develop sediment screening levels. EPA's (1993d) equilibrium partitioning (EqP) 

approach was used for some of the organic compounds in sediment, based on the formula: 

WQG X Koc = SQGEP 

Where WQG = water quality guideline, mg/L 

Koc = organic carbon-water partition coefficient 

SQGEP = sediment quality guideline from EqP, mg/kg organic carbon in sediment 

The equation indicates that the sediment guideline is based on the water quality guideline as an 

equilibrium concentration in the pore water of the sediment. As Koc increases, less of the 

contaminant is dissolved in the pore water (more is associated with the solid phase) and the 

SQCEP increases. Koc was derived from the octanol-water partition coefficient (Kaw) using EPA's 

formula: 

LOG10Koc = 0.00028+0.983*LOG10(Kow), or 

Koc = 1 Q0.00028+0.983"LOG10(Kow) 
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The SQGEP was expressed on a (dry) bulk sediment basis with a default fraction of organic 

carbon in sediment (.01, or 1 percent) because there are no organic carbon data for the site: 

SQGEP (mg/kg) = SQGEP (mg/kg QC) X 0.01 

EqP has been applied by the EPA to organochlorine pesticides and PAHs, but not to the 

compounds from Mohawk Tannery in Table 2-33. The EqP model was designed for nonionic 

organic compounds and it may produce less reliable results as the Kaw values for organic 

compounds decrease or as polarity increases. Bioaccumulation can be predicted from Kaw 

when log10Kow is between 2 and 6 (USEPA, 2000a), indicating that there is less confidence in 

predicting bioavailability at log10Kow values less than 2. Several of the compounds in Table 2-33 

are characterized by low Kaw values. Therefore, a check was performed on the EqP results. 

The check was done using the complementary approach, an extension of EqP theory. As Kaw 
gets lower, more of the organic compound is expected to be in the pore water. For a compound 

with a very low Kaw, such as acetone, it may be reasonable to assume that all of the compound 

is in pore water. Following the logic of the EqP approach, this is a conservative assumption. If 

the fraction of water in the wet sediment is known, the mass of material in the pore water at the 

WQG can be assigned to the solid fraction (water-to-sediment assignation), as explained below. 

The average fraction of solids in sediments sampled for Area 1 is 0.257. Therefore, the average 

fraction of water is 1 - 0.257 = 0.743. Because the specific gravity of water is one, the volume 

of water in a kg of Area 1 sediment will be: 

0.743 kg/ 1 kg/L = 0.743 L 

The total mass of contaminant in a kg of sediment at the water quality guideline is: 

Contaminant mass (mg)= WQG (mg/L) x 0.743 L 

This mass, when divided by the mass of solid material, 0.257 kg, becomes a dry sediment 

concentration of: 

SOGw-s (mg/kg) = Contaminant mass (mg) I 0.257 kg 
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Therefore, the SOGw-s for sediment is equivalent to 0.743 I 0.257, or 2.89 times the guideline for 

surface water, as long as equivalent units are maintained. 

The SQGs derived using both approaches are compared in Table 2-33. The SOGw-s values 

vary directly with WQGs, at 2.89 times the WQG. The SQGEP values change with Kaw as well as 

WQG. For the compound (pentachlorophenol) with log10Kow greater than or equal to 2, the 

effect of Kaw is to increase the SQGEP relative to the SOGw-s• This is expected from EqP theory, 

because a higher Kaw increases the fraction associated with the solid phase. This allows a 

higher SQGEP while, theoretically, pore water concentrations remain below the WQG. 

Therefore, the assumption of all the chemical being in pore water is conservative, probably 

over-conservative, relative to EqP for the pentachlorophenol. The SQGEP value will be used for 

pentachlorophenol in this assessment, because its Kaw is within the range expected to be useful 

for applying EqP. 

For 4-methylphenol, carbon disulfide, phenol, 2-butanone and acetone, their lower Kows have 

the effect of decreasing SQGEP relative to the SOGw-s (Table 2-33). Because the SOGw-s values 

represent a most conservative case in terms of the amount of chemical in porewater, the 

appropriateness of the SQGEP values for these compounds is doubtful. As stated before, the 

fact that EqP is designed for nonionic organic chemicals suggests that its predictive capacity 

may be curtailed at low values of Kaw (log10Kow < 2). Because the SOGw-s values are simple and 

conservative, they were used to assess risk to sediment-dwelling organisms from 4-

methylphenol, carbon disulfide, phenol, acetone, and 2-butanone. 

Finally, the screening levels for the protection of aquatic life from exposure to dioxins were 

taken from EPA (1993e). TEFs for fish (van den Berg, 1998) were used to adjust the value for 

TCDD to other dioxin and furan congeners (Table 2-32). 

Semi-Aquatic Receptors: For the semi-aquatic receptors, the screening value for 2,3,7,8-TCDD 

was obtained from the Interim Report on Data and Methods for Assessment of 2,3,7,8-

Tetrachlorodibenzo-p-Dioxin Risks to Aquatic Life and Associated Wildlife (USEPA, 1993e). 

The 2,3,7,8-TCDD sediment concentration associated with low risk to mammals was selected 

as the screening value. The screening values for furans and the other dioxins were calculated 

using the TEFs for mammals in the "Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, 

PCDFs for Humans and Wildlife" (Van den Berg et al., 1998). 
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For the other contaminants, the screening values for semi-aquatic receptors are the same as 

those for terrestrial receptors based on contaminant concentrations in food, as obtained from 

the ORNL document: Toxicological Benchmarks for Wildlife: 1996 Revision (Sample et al., 

1996). The lowest acceptable concentration in the food items was used to select COPCs with 

the assumption that the concentration in the food item is equal to the concentration in the 

sediment. As is discussed in the uncertainty analysis section, this assumption will tend to 

overestimate the exposure for some contaminants and underestimate it for others. 

2.5.5 Ecological Risk Characterization 

The risk characterization is the comparison of exposure estimates to ecological effects values. 

It is at this step of the SERA that the likelihood of adverse effects occurring as a result of 

exposure to a stressor will be evaluated. A Hazard Quotient (HQ) approach was used to 

characterize the risk to ecological receptors. 

The HQ is the ratio of the exposure point concentration to its benchmark value; when it exceeds 

1.0, adverse impacts are possible. The HQ value should not be construed as being probabilistic; 

rather, it is a numerical indicator of the extent to which an exposure point concentration exceeds 

or is less than a benchmark. A HQ value greater than 1.0 indicates that ecological receptors 

are potentially at risk and additional evaluation or data may be necessary to confirm whether 

ecological receptors are actually at risk, especially because most benchmarks are conservative. 

The maximum soil, sediment, and surface water concentrations were compared to screening 

values using the following equations: 

Cc 
HO=-----

Screening Value 

Where: HQ = Hazard Quotient, (unitless) 

Cc = Maximum contaminant concentration in soil, sediment, or surface water 

Contaminants with HQs greater that 1.0 are retained as contaminants of potential concern 

(COPCs) for further evaluation because they have a potential to cause risk. Calcium, 

magnesium, potassium, and sodium were not retained as COPCs in any medium because of 

their relatively low toxicity to ecological receptors, and their high natural variability in 
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concentrations. Contaminants without screening values are retained as COPCs but are only 

evaluated qualitatively. The following sections present the contaminants that were retained as 

COPCs in each of the media. 

Soil HQs 

Among Areas 2 through 7, maximum concentrations of bis(2-ethylhexyl)phthalate, ODE, DDT, 

12 dioxin/furans, aluminum, antimony, arsenic, barium, cadmium, chromium, copper, iron, lead, 

manganese, mercury, vanadium, and zinc exceeded screening levels and became COPCs 

(Table 2-28). 1,2-Dichlorobenzene, methyl acetate, and sulfide were retained as COPCs 

because they had no screening levels. HQs indicating potential risk were low (<10) for bis(2-

ethylhexyl}phthalate, ODE, DDT, seven dioxins/furans, arsenic, barium, cadmium, copper, and 

manganese. Four dioxin/furans, lead, vanadium, and zinc had moderate HQs (10 ~HQ< 100), 

while one dioxin (HQ = 298), aluminum (HQ= 1741), antimony (HQ = 179), chromium (HQ = 

528), iron (HQ = 200), and mercury (HQ = 8823) had HQs greater than 100. Of the COPCs with 

the highest HQs, aluminum and iron are typically not considered to be bioavailable, unless pH 

values are unusually low. Also, antimony and mercury are not directly associated with site 

tanning processes, and mercury has a screening value that is unusually low. Therefore, risks 

posed by dioxin and chromium appear to be of greatest concern in surface soil. 

Maximum detected concentrations of the COPCs in surface soil pose a potential risk to soil 

invertebrates, plant communities, and insectivorous and herbivorous mammal and bird 

populations (Assessment Endpoints 2 and 3). 

Sediment HQs 

The sediment in Area 1 had 44 COPCs, of which 40 were greater than their screening levels 

and 4 had no screening levels (Table 2-29). In each chemical group, most of the detected 

chemicals became COPCs in sediment. 

The maximum HQ (about 35,000) was associated 4-methylphenol. Chromium had the next 

highest HQ at about 30,400 and carbon disulfide (HQ = 2,293) was third highest. 
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HQs were low for VOCs other than carbon disulfide, but HQs for phenolics other than 

4-methylphenol included 36 for pentachlorophenol and 72 for phenol. Pesticide HQs were 

generally low in sediment, and no PCBs were detected. The maximum dioxin/furan HQ was 

218, while the highest metal HQ, other than chromium and aluminum, was 64 for lead. 

Phenolics, particularly 4-methylphenol, and chromium are associated with site tanning 

processes and have the highest potential risk levels in sediment. 

Maximum detected concentrations of the COPCs in sediment pose a potential risk to aquatic 

invertebrate communities which are a forage resource for fish and wildlife (Assessment 

endpoint 1 ). 

Surface Water HQs 

Based on detected levels in two samples from Area 1, surface water COPCs were carbon 

disulfide, 4-methylphenol, pyrene, chromium, manganese, and selenium (Table 2-30). 

Manganese had the highest HQ at about 42, followed by carbon disulfide at 5.4. 

4-Methylphenol and pyrene became COPCs because they had no screening levels. 

Maximum detected concentrations of the COPCs in surface water pose a potential risk to 

aquatic invertebrate communities which are a forage resource for fish and wildlife (Assessment 

endpoint #1). 

2.5.6 Ecological Risk Uncertainty Analysis 

This section presents some of the uncertainties associated with ecological risk assessments. In 

this step risk levels are evaluated for possible over- or under-estimates. 

2.5.6.1 Assessment Endpoints and Measures of Effects 

Measures of effects are used to evaluate the assessment endpoints for the SERA. For this 

SERA, the measures of effects are not the same as the assessment endpoints. The measures 

used to predict effects are the lowest appropriate screening level. While a conservative choice, 

it is uncertain how the screening levels relate to the assessment endpoints. 
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Several endpoints were not quantitatively evaluated in this SERA. For example, risks to reptiles 

and amphibians were not quantitatively evaluated because exposure factors are not established 

for most species, and toxicity data are very limited. Therefore, potential risks to these species 

are not known. 

2.5.6.2 Ecological Exposure Assessment 

The food benchmarks presented in Sample et al., (1996) were generated by calculating 

contaminant doses to terrestrial wildlife using equations that incorporate ingestion rates, body 

weights, bioaccumulation factors, and other exposure factors. These exposure factors were 

obtained from literature studies or predicted using allometric equations. All of the factors vary 

within and among species, and from place to place, creating uncertainty in the food 

benchmarks. 

Most of the screening values for terrestrial and semi-aquatic wildlife (i.e., mammals, birds) do 

not account for preferential uptake of contaminants in the food items (plants, invertebrates, fish). 

In other words, they simply assume the contaminant concentrations in the food items are the 

same as the contaminant concentrations in the substrate. For example, contaminant 

concentrations in soil invertebrates are assumed to be equal to the contaminant concentration in 

the soil. Exceptions to this are the ORNL wildlife PRGs and the TCDD sediment screening 

value for semi-aquatic receptors, which are based on estimated bioaccumulation through the 

food chain. 

The application of uptake factors is not expected to substantially change the status of COPCs 

with high HQs. However, the following text describes how HQs based on wildlife screening 

levels may be affected by the application of uptake factors in each medium. A more detailed 

discussion of the uptake factors is presented in Section 2.5.2.2. Recall that many screening 

levels are based on plant or invertebrate screening levels; these would not change based on the 

use of uptake factors. 

As indicated above, an uptake factor was applied to the TCDD screening value for semi-aquatic 

receptors, so the HQs calculated based on that screening value through the application of TEFs 

would not change. Because the 90th percentile soil-to-invertebrate factor for dioxins is above 

1.0, the HQs for dioxins in surface soil would increase if uptake factors were used. 
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Most of the inorganics do not have 90th percentile soil-to-invertebrate uptake factors that are 

greater than 1.0 after accounting for wet weight of the invertebrate. That is why ORNL PRGs 

for wildlife tended to be higher than wildlife screening values in food (Table 2-31). Cadmium, 

mercury, and zinc had 90th percentile uptake factors that were greater than 1.0; each of these 

had ORNL PRGs that were used as candidate screening levels. Therefore, the HQs for some 

of the metals soil would decrease if uptake factors were used. 

Soil-to-invertebrate uptake factors have not been developed for the SVOCs, although a table in 

Beyer (1990) indicates the factors would be less than 1.0. Other sources indicate that soil-to

plant uptake factors are expected to be less than 1.0 (ORNL, 2000). Therefore, SVOC HQs in 

soil would decrease if uptake factors were used. However, because no uptake factors have 

been developed for invertebrates, a screening evaluation would typically use a default value of 

1.0. The biota-to-sediment accumulation factor (BSAF) for SVOCs requires the percentage of 

organic carbon in the sediment along with the percentage of lipids in the food item. Therefore, 

the effect of BSAF use on SVOC HQs is unknown. 

Soil-to-invertebrate uptake factors have not been developed for the pesticides, although based 

on their high Kow values, they would be expected to bioaccumulate in invertebrates. Because of 

their high Kow values, they are not expected to bioaccumulate in plants (ORNL, 2000). 

Therefore, the pesticide HQs for soil would increase if uptake factors were used. The biota-to

sediment accumulation factor (BSAF) for pesticides reported in USEPA (1997b) range from 1.67 

to 7.7. Although the lack of organic carbon data hampers an estimate, it is likely that HQs for 

pesticides in sediment would increase if BSAFs were used. 

PCBs have 90th percentile soil-to-invertebrate uptake factors that are greater than 1.0 after 

accounting for wet weight of the invertebrate (Sample et. al., 1998). Because of their high Kaw 

values, PCBs are not expected to bioaccumulate in plants (ORNL, 2000). Therefore, the PCB 

HQs for soil would increase if uptake factors were used. The biota-to-sediment accumulation 

factor (BSAF) for PCBs reported in USEPA (1997c) is 1.85. Because of the lack of organic 

carbon data, it is unclear what effect BSAF use would have on PCB HQs for sediment. 

There is uncertainty in the chemical data that are collected at the site. Measured levels of 

chemicals are only estimates of the true site chemical concentrations. For samples that are 
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deliberately biased toward known or suspected high concentrations, predicted doses probably 

will be higher than actual doses. 

Finally, the maximum concentrations are used in this screening evaluation. Very few receptors 

are exposed to the maximum concentrations for all (or even most) of the time. Using the 

maximum concentration overestimates risk. Most of the screening values that were used in this 

evaluation are based on food-chain modeling. Because the wildlife receptors will move across 

the site, average contaminant concentrations better represent their actual exposure. 

2.5.6.3 Ecological Effects Data Assessment 

There is uncertainty in the ecological toxicity values. The water quality criteria developed by 

USEPA in theory protects 95 percent of exposed species. Therefore, some sensitive species 

may be present at the site that are not protected by the use of these criteria. There also may be 

situations where the surface water screening values are over-protective, if the sensitive species 

used to develop the criteria do not inhabit the site. Finally, with the exception of hardness for a 

few metals and pH for pentachlorophenol, the screening values do not account for site-specific 

factors, such as total organic carbon or ionic strength, which may affect toxicity. 

Potential adverse impacts to aquatic receptors from constituents in the sediment are evaluated 

by comparing the COPC concentration to sediment screening values. There are more 

uncertainties associated with sediment screening values than with surface water screening 

values for the following reasons: The procedures for developing sediment screening values are 

not as well established, so screening levels have been developed using different 

methodologies, and there are fewer sediment toxicity data than surface water toxicity data. 

Sediment characteristics (i.e., pH, grain size, and total organic carbon) also will have a large 

impact on the bioavailability and toxicity of constituents. 

Potential adverse impacts to terrestrial plants and invertebrates from constituents in the surface 

soil are evaluated by comparing the COPC concentration to surface soil screening values. The 

surface soil screening values are similar to the sediment screening values in that they are less 

established than the surface water screening values. Fewer studies and fewer data are 

available for establishing surface soil screening values and many of the screening values are 

based on the results of only a few studies. In addition, the surface soil screening values are 
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based on different endpoints, depending on the preference of the agency that developed them. 

Therefore, they have more uncertainty than surface water and sediment screening values. 

The no observed adverse effects levels (NOAELs) that were selected for the wildlife endpoint 

species were based on species other than the endpoint species (i.e., rats, mice, ducks). There 

is uncertainty in the application of toxicity data across species because the contaminant may be 

more or less toxic to the endpoint species than it was to the test study species. 

Much of the toxicity data used to develop screening values and NOAELs are based on 

bioavailable forms of the contaminants. For example, many of the soil screening values for 

invertebrates are based on soluble salts being added to the soil. Also, studies used to develop 

the NOAELs typically use a very bioavailable form of a contaminant to ensure that it is absorbed 

by the animal. Because contaminants in soil, sediment, and even surface water are typically 

less bioavailable than they are in the chemical forms used in toxicity tests, many of the 

screening values tend to be lower than what would be expected to actually cause risks to most 

species in the environment. 

The toxicity of chemical mixtures is not well understood. All the toxicity information used in the 

ERA for evaluating risk to the ecological receptors is for individual chemicals. Chemical 

mixtures can affect the organisms very differently than the individual chemicals because of 

synergistic or antagonistic effects. 

Finally, toxicological data for a few of the COPCs are limited or do not exist. Therefore, there is 

uncertainty in any conclusions involving the potential impacts to ecological receptors from these 

constituents. 

2.5.6.4 Risk Characterization 

Risks are projected if an HQ is greater than or equal to unity regardless of the magnitude of the 

HQ. Although the relationship between the magnitude of an HQ and toxicity is not necessarily 

linear, the magnitude of an HQ can be used as rough approximation of the extent of potential 

risks, especially if there is sufficient confidence in the guideline used. Finally, there is 

uncertainty in how the predicted risks to a species at the site translate into risk to the population 

in the area as a whole. 
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2.5.6.5 Risk From Background Conditions 

Background data was not collected for the Mohawk Tannery site. Therefore, it is uncertain how 

much of the potential risk from metals may be based on local background. However, a 

comparison of maximum metals concentrations found in Areas 2 through 7 surface soil, with 

statewide background metals concentrations in the NH RCMP reveals that the maximum metals 

concentrations in site surface soils generally exceeded the RCMP background concentrations 

by a considerable amount (at least one order of magnitude). Although RCMP background 

concentrations would result in HQs exceeding 1.0 for several metals (antimony 6.61, arsenic 

1.1, chromium 3.30, lead 1.26, mercury 608, and zinc 11.53), most of the potential risk at the 

site appears to result from metals concentrations above the statewide background 

concentrations. NH RCMP background metals concentrations are presented on Table 2-34. 

2.5. 7 Summary and Recommendations 

The following text summarizes the COPCs that were retained in each medium. Tables 2-28 

through 2-30 note each of the contaminants that were retained as COPCs. 

Surface Soil (Areas 2 - 7) 

• Two VOCs 

• Bis(2-ethylhexyl)phthalate 

• Two Pesticides 

• 12 Individual Dioxins 

• 14 Inorganic Compound or Metals 

Sediment (Area 1) 

• Three VOCs 

• Five SVOCs 

• Eight Pesticides 

• 14 Individual Dioxins 

• 13 Inorganic Compound or Metals 
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Surface Water (Area 1) 

• One VOC 

• Two SVOCs 

• Three Metals 

As seen from the above list, multiple contaminants from each contaminant class (i.e., dioxins, 

metals, SVOCs, etc.) were retained as COPCs in surface soil and sediment. As indicated 

earlier in this SERA, the screening values are very conservative (i.e., they over-estimate 

ecological risk). They are intended to be used as screening tools to ensure that contaminants 

that are detected at concentrations below the screening values are not posing a risk to 

ecological receptors. Therefore, contaminants that are detected at concentrations above the 

screening values do not necessarily pose a risk to ecological receptors. There are a lot of 

factors that influence toxicity of the contaminants, many of which were discussed in the 

uncertainty analysis section. Also, the screening was conducted using the maximum 

concentrations while most of the ecological receptors will not be exposed to the maximum 

concentrations 100 percent of the time. 

- While conservative, the results show some areas of real concern. Risks posed by dioxin and 

chromium are of greatest concern in surface soil. Phenolic compounds (particularly 

4-methylphenol) and chromium have the highest potential risk levels in sediment (submerged 

sludge in Area 1). 

Also, the presence of buried sludge is a concern for the future, even though fill material currently 

prevents most ecological exposure. A catastrophic event, or future land use changes, may 

allow exposure to the sludge in areas currently covered by fill. The high risk levels in the 

sediment of Area 1 indicate the potential toxicity of the sludge in other disposal areas. 

Although the magnitude of the HQ may not accurately indicate the magnitude of risk, the very 

large HQs for many COPCs indicates that additional investigations should be considered to 

more accurately estimate potential risks. 

The following recommendations are made for consideration as part of any future ecological risk 

assessment work that might be completed as part of the site-wide remedial investigation. 
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• Re-evaluate the data in a Baseline Ecological Risk Assessment that assesses the 

exposure of specific receptor species occurring on site using average and maximum 

contaminant concentrations, where appropriate. 

• Conduct appropriate toxicity tests and biological sampling to determine if adverse effects 

or exposures are occurring to ecological receptors and to aid in the development of 

cleanup levels, if necessary. 

• If there is insufficient time to perform further evaluation of ecological risk, the results 

suggest that removal of tannery-related sludge is justified. 
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3.0 NON-TIME-CRITICAL REMOVAL ACTION OBJECTIVES 

This section describes the regulatory basis for conducting a NTCRA to address tannery sludge 

and waste at the site, identifies contaminants of concern for the site, presents proposed 

preliminary remediation goals for the sludge and soil, and presents the overall goals and 

objectives of the proposed NTCRA. It also identifies potential federal and state regulations 

with which the selected removal action must comply, and identifies the statutory limits of 

removal actions. A proposed NTCRA schedule is also presented in this section. 

3.1 Regulatory Basis for a Removal Action 

This section identifies the site conditions that provide the legal justification for conducting a 

NTCRA to address tannery sludge and waste at the site. These site conditions correspond to 

factors cited in Section 300.415(b)(2) of the NCP that provide a basis for conducting a removal 

action: 

• 40 CFR 300.415(b)(2)(i): Actual or potential exposure to nearby human populations, 

animals, or the food chain from hazardous substances or pollutants or contaminants: 

RI02899F 

Potential threats to human and ecological receptors exist through potential current and 

future direct exposures to contaminants present in surface and subsurface materials at 

the site. The streamlined human health risk evaluation identified non-cancer health 

threats for current trespasser exposure to sludge in the Area 1 lagoon (Hl=42.5), future 

residential exposure to surface soil and sludge in disposal areas 2 through 7 (HI= 13.1 ), 

and future residential exposure to surface and subsurface soil and sludge (0 to 10 feet 

bgs) in all seven disposal areas (Hl=72.4). The human health risk evaluation also 

identified cancer risks in excess of 1.0E-04 for current trespasser exposure to sludge in 

the Area 1 lagoon (1.86E-03) and future residential exposure to surface and 

subsurface soil and sludge (0 to 1 O feet bgs) in all seven disposal areas (1.87E-04). 

The streamlined ecological risk evaluation identified potential risks to ecological 

receptors from contact with sludge/sediment in the Area 1 lagoon and surface soil in 

Areas 2 through 7. Ecological risks posed by 4-methyphenol and chromium are of 

greatest concern in sludge/sediment and risks posed by dioxins and chromium are of 

greatest concern in surface soil. 
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• 40 CFR 300.415(b)(2)(ii): Actual or potential contamination of drinking water supplies or 

sensitive ecosystems: Significant quantities of contaminated tannery sludge/waste are 

located beneath the water table in a number of the disposal areas at the site including 

the two largest disposal lagoons, Area 1 and Area 2. Based on October 2001 

groundwater conditions as much as 6 feet and 9 feet of the sludge in Areas 1 and 2 

respectively, are buried below the water table. The presence of contaminated sludge 

below the water table and the usage of the groundwater as a drinking water supply for 

populations nearby the site provides the potential for contamination of an important 

drinking water supply. In addition, for many years sludge/waste from the site was 

discharged directly into the Nashua River thereby potentially impacting this important 

and sensitive ecosystem. The impacts of the sludge/waste on the groundwater as well 

as the Nashua River will be addressed as part of the ensuing site-wide remedial 

investigation. 

• 40 CFR 300.415(b)(2)(iv): High levels of hazardous substances or pollutants or 

contaminants in soils largely at or near the surface, that may migrate: Contaminated 

tannery sludge/waste is present at the surface throughout Area 1, and at some 

locations in Areas 6, and 7. Analysis of sludge/waste samples collected from these 

areas revealed the presence of several contaminants at concentrations exceeding 

screening criteria. The surface contamination in Areas 6 and 7 may migrate via 

precipitation runoff and through leaching into the groundwater. Under both scenarios, 

contamination would likely end up discharging into and impacting the nearby Nashua 

River. Disposal Area 1 is located immediately adjacent to the Nashua River. The Area 

1 open lagoon is surrounded by an earthen berm that is higher than the 100-year flood 

elevation. However, the sludge elevation in the lagoon is below the 100-year flood 

elevation. If the berm was breached by a major storm or flood event, a significant 

washout of highly contaminated sludge into the Nashua River and its floodplain could 

occur. 

• 40 CFR 300.415(b)(2)(v): Weather conditions that may cause hazardous substances or 

pollutants or contaminants to migrate or be released: Disposal Areas 1 and 2 are 

located immediately adjacent to the Nashua River. Most of Area 2 is situated in the 

100-year floodplain of the Nashua River. Inundation of Area 2 with floodwaters could 
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result in washout of the cover soils and mobilization of contaminated sludge/waste into 

the Nashua River and its floodplain. Additionally, a major storm event could cause a 

washout of sludge/waste in Area 1 into the Nashua River and its floodplain, as 

described above. 

Based upon these factors, a potential threat exists to public health or welfare or the 

environment that justifies conducting an NTCRA to address the tannery waste in the seven 

disposal areas at the site. In particular, a removal action is necessary to prevent contact with 

and control and contain the release of hazardous substances from the site through source 

control measures. This removal action is designated as non-time critical because more than 6 

months' planning time is available before on-site activities must be initiated. As a result, the 

completion of an Engineering Evaluation/Cost Analysis (EE/CA) is required pursuant to 40 

CFR Section 300.415(b)(4)(i). 

3.2 Selection of Contaminants of Concern 

Using analytical results from the EE/CA field investigation and the results of the streamlined 

human health risk evaluation, contaminants of concern (COCs) that pose threats to human 

health were identified. No COCs were developed for protection of ecological receptors 

because the streamlined ecological risk evaluation was a screening-level, qualitative 

evaluation only and therefore could not be used to definitively identify COCs. The streamlined 

ecological risk evaluation identified numerous chemicals of potential concern to ecological 

receptors at the site and concluded that additional investigations should be considered to more 

accurately estimate potential risks. A comprehensive, quantitative ecological risk assessment 

may be performed as part of the comprehensive Remedial Investigation/Feasibility Study 

(RI/FS) for the site that is to be initiated later this year. 

The COCs identified for the site are compounds that posed an excess carcinogenic risk 

greater that 1.0E-6 or an excess non-carcinogenic risk indicated by a hazard index greater 

than 1 for any exposure scenario. The COCs identified for the site are identified on the table 

below. 
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Contaminants of 
Cancer Risk > 1.0E-6 Non-Cancer HI >1.0 

Concern 

Benzo(a)Pyrene X 

Pentachlorophenol X 

4-Methylphenol X 

Dioxin TEQ X 

Antimony X 

Arsenic X X 

Barium X 

Cadmium X 

Chromium X 

Manganese X 

Vanadium X 

3.3 Identification of Preliminary Remediation Goals (PRGs) 

Preliminary Remediation Goals (PRGs) are the numerical chemical concentrations in 

environmental media that would not cause excess health risks to humans or the environment. 

Protection of human health and the environment can be achieved by treating, removing, 

containing, or preventing exposure to environmental media containing contaminants above 

these PRGs. PRGs may be selected from a combination of risk-based values developed for 

the site, regulatory standards, available guidance or screening criteria. 

PRGs for site sludge/waste and soil were developed using risk-based values calculated from 

exposure scenarios identified in the streamlined human health risk evaluation; available 

guidance for addressing dioxin contamination: EPA OSWER Directive 9200.4-26, Approach to 

Addressing Dioxins in Soil at CERCLA and RCRA Sites (USEPA, 1998a); and the NHDES 

RCMP background concentrations of metals in soils. NHDES RCMP Method 1 Soil standards 

were considered, but not used in selection of the proposed PRGs because the Method 1 

standards are non-promulgated criteria used as default standards in absence of a site-specific 

risk assessment. Because a comprehensive risk evaluation was performed for site soil/sludge, 

the risk-based PRGs calculated for the site were used in place of the Method 1 standards. 

There are no other applicable or relevant and appropriate regulatory standards for soil/sludge. 

Risk-based PRGs were not developed for protection of ecological receptors because the 
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streamlined ecological risk evaluation was qualitative in scope and could not be used to 

quantitatively determine PRGs. 

Potential PRGs representing human cancer risk levels of 1.0E-6, 1.0E-5, and 1.0E-4 and non

cancer hazard indexes of 0.1 and 1.0 were calculated for each COG identified in Section 3.2 to 

provide risk managers with a range of options for reducing human health risks at the site. The 

risk-based PRGs were calculated using the exposure assumptions developed for residential 

exposure to site soil/sludge. The residential exposure scenario is more conservative than the 

scenario that considers current trespasser exposure to surf ace soil/sludge in Areas 2 through 

7, but less conservative than the scenario for current trespasser exposure to wet sludge in 

Area 1. As a result, the PRGs calculated for the residential scenario are protective for future 

residents as well as current trespassers exposed to surface soil/sludge. Although lower PRGs 

could be calculated for the wet sludge in Area 1 based on the exposure assumptions for 

protection of trespassers in that area, the PRGs calculated based on the residential exposure 

scenario are considered adequate for the site because several contaminants in the Area 1 

sludge exceed the calculated PRGs and it would be completely removed under all of the 

NTCRA alternatives considered. 

The risk-based PRGs were used along with the EPA OSWER Directive Approach to 

Addressing Dioxins in Soil at CERCLA and RCRA Sites (USEPA, 1998a) and the NH RCMP 

background concentrations to select proposed PRGs for each COG. For all COCs except 

dioxins, the proposed PRG was selected from the lower of the risk-based PRGs corresponding 

to a cancer risk level of 1.0E-6 and a hazard index of 1.0. If the selected risk-based PRG was 

lower than the NH RCMP background concentrations of metals in soil, then the background 

concentration was selected as the proposed PRG. For dioxins, the proposed PRG was 

selected based on the EPA OSWER Directive Approach to Addressing Dioxins in Soil at 

CERCLA and RCRA Sites (USEPA, 1998a). The directive recommends a cleanup level for 

dioxin TEQs of 1000 ng/kg for residential settings. This value is proposed for use pending 

completion of EPA's comprehensive reassessment of the toxicity of dioxin. Table 3-1 presents 

the potential and proposed PRGs for each compound. 
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Because the scope of the proposed NTCRA is limited to source control for contaminated soils, 

sludges, and wastes, PRGs were not developed for groundwater, surface water or river 

sediments. These media will be evaluated in the RI/FS scheduled to begin later this year. 

3.4 Volume of Wastes to be Addressed in the NTCRA 

As detailed in Section 2.1.3 and summarized on Table 2-20, sample analytical results were 

compared with the proposed PRGs to estimate the volume of sludge/waste and soil to be 

addressed under the NTCRA. The following table provides a summary of the estimated 

volume of sludge/waste in each disposal area that contains contaminants at concentrations 

exceeding the proposed PRGs. No visual evidence of sludge/waste was found in Area 5 and 

no contaminants were detected in Area 5 samples at concentrations exceeding the proposed 

PRGs. As a result, no sludge/waste volume was estimated for this area. Contaminant 

concentrations in overlying and underlying soil also did not exceed the proposed PRGs, so no 

sludge/waste volume was estimated for the soils. 

Estimated Volume of 
Disposal Area 

Sludge/Waste (CY) 

Area 1 25,185 

Area 2 29,630 

Area 3 370 

Area 4 1,000 

Area 6 648 

Area 7 3,556 

TOTAL VOLUME: 60,389 

3.5 Removal Action Objectives 

Based on the conditions described in Section 3.1, a NTCRA is necessary to mitigate risks 

posed by tannery sludge/waste at the site and to stabilize conditions while long-term remedial 

options for the site are evaluated. 
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To achieve these goals, removal action objectives were developed that are protective of 

human health and the environment and consider potential future use of the site. These 

removal action objectives are presented below. 

Prevent, to the extent practicable, direct contact with, ingestion of, and inhalation of 

contaminants in tannery sludge/waste and associated soil at concentrations exceeding PRGs. 

3.6 

• Prevent, to the extent practicable, ecological receptor exposure to contaminants 

exceeding PRGs in tannery sludge/waste and associated soil. 

• Prevent, to the extent practicable, migration of contaminants exceeding PRGs from 

tannery sludge/waste and associated soil to site groundwater and the Nashua River. 

• Address tannery sludge/waste and associated soil with contaminants exceeding PRGs 

to restore the site to its intended use for residential purposes. 

Statutory Limits on Removal Actions 

40 CFR Part 300.415(b)(5) and Section 104(c)(1) of CERCLA set limits of 12 months and 

2 million dollars for fund-financed removal actions. An exemption from the time and dollar 

limitations in the statute can be granted in situations where EPA determines that the proposed 

removal action is appropriate and consistent with the anticipated long-term remedial action. 

Because the NTCRA proposed in this EE/CA would be a fund-financed action, it would have to 

comply with these statutory limits or obtain an exemption. An exemption may be possible 

because the alternatives evaluated in this EE/CA are consistent with any anticipated long-term 

remedial action for the site. The risk-based evaluation was performed that further supports 

consistency between this NTCRA and any long-term remedial actions. 

3.7 ARARs and TBCs 

Section 300.4150) of the NCP requires that "Fund-financed removal actions under CERCLA 

Section 104 and removal actions pursuant to CERCLA Section 106 shall, to the extent 
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practicable considering the exigencies of the situation, attain applicable or relevant and 

appropriate requirements (ARARs) under federal environmental or state environmental or 

facility siting laws ... Other federal and state advisories, criteria, or guidance may, as 

appropriate [to be considered - TBC], be considered in formulating the removal action." The 

NTCRA guidance states that " ... only State standards that are promulgated, identified by the 

State in a timely manner, and more stringent than Federal requirements may be applicable or 

relevant and appropriate." 

ARARs are promulgated, enforceable federal environmental and state environmental or facility 

siting requirements. There are two categories of requirements: "applicable" and "relevant and 

appropriate". CERCLA does not allow a regulation to be considered as both "applicable" and 

"relevant and appropriate". These categories are defined below: 

Applicable Requirements - Section 300.5 of the NCP defines applicable requirements as 

"those cleanup standards, standards of control, and other substantive environmental protection 

requirements, criteria, or limitations promulgated under Federal or State law that specifically 

address a hazardous substance, pollutant, contaminant, remedial action, location, or other 

circumstance at a CERCLA site". 

Relevant and Appropriate Requirements - Section 300.5 of the NCP defines relevant and 

appropriate requirements as "those cleanup standards, standards of control, and other 

substantive environmental protection requirements, criteria, or limitations promulgated under 

Federal or State law that, while not 'applicable' to a hazardous substance, pollutant, 

contaminant, remedial action, location, or other circumstance at a CERCLA site, address 

problems or situations sufficiently similar to those encountered at a CERCLA site that their use 

is well suited to the particular site." 

To be considered (TBCs) guidelines are non-promulgated criteria, advisories, and guidances 

issued by the federal or state governments. Along with ARARs, TBCs may be used to develop 

the interim action limits necessary to protect human health and the environment or to guide 

development of the removal action source control measures, i.e., cap system conceptual 

design. 
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While ARAR requirements under CERCLA pertain only to on-site activities, off-site activities 

relating to hazardous waste disposal are required to meet all applicable laws including, but not 

limited to: Department of Transportation regulations governing the marking and labeling of 

hazardous materials shipments (49 CFR 192), shipping requirements (49 CFR 173), and 

transport of hazardous materials by motor vehicles (49 CFR 173 and 49 CFR 177); and 

Resource Conservation and Recovery Act (RCRA) regulations governing transporter activities 

and treatment, storage, and disposal facilities (40 CFR 261-264), land disposal restrictions (40 

CFR 268), and off-site response actions (40 CFR 300.440); and CERCLA 121(d)(3). Other 

non-ARAR off-site requirements include state labeling, shipping, and transport requirements 

for state-designated hazardous wastes and CERCLA Section 121 (d)(3) requirements for the 

off-site transfer of CERCLA wastes. 

The Occupational Safety and Health Administration (OSHA) regulations are not ARARs, but 

apply to both on- and off-site activities. These include regulations governing performance of 

activities at hazardous waste sites (29 CFR 1910.120), general construction guidelines (29 

CFR 1926), and occupational exposure to asbestos (29 CFR 1910.1001). 

- ARARs, and standards and guidance to be considered are divided into three categories: 

chemical-specific, location-specific, and action-specific. In Sections 3.4.1 through 3.4.3, these 

categories are briefly described and potential ARARs and TBCs for the site are identified. 

3.7.1 Chemical-Specific ARARs and TBCs 

Chemical-specific ARARs are usually health- or risk-based numerical values or methodologies 

which, when applied to site-specific conditions, result in the determination of numerical values 

that establish the acceptable amount or concentration of a chemical that may be found in, or 

discharged to, the ambient environment. In general, chemical-specific requirements are set for 

a single chemical or a closely-related group of chemicals. These requirements do not consider 

the mixture of chemicals. Because there are no promulgated federal or state criteria for 

contaminated soil or sludge, no chemical-specific ARARs were identified for the site. However, 

several chemical-specific TBCs were identified. 
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The EPA Region IX Preliminary Remediation Goals, EPA's OSWER Directive Approach to 

Addressing Dioxin in Soil at CERCLA and RCRA Sites, and the NHDES RCMP Method 1 soil 

standards and background concentrations of metals in soils are among the TBCs that were 

used in the data evaluation and human health risk evaluation to identify potential contaminants 

of concern and develop PRGs. A summary of potential chemical-specific ARARs and TBCs 

for each removal action alternative is presented with the detailed analysis of each alternative 

(Section 5.0). 

3. 7 .2 Location-Specific ARARs and TBCs 

Location-specific ARARs are restrictions placed on the concentrations of hazardous 

substances, or the conduct of activities solely because they are performed in specific areas. 

The general types of location-specific ARARs that may be applied to the site are briefly 

described below. 

Several federal and state ARARs regulate activities that may be conducted in wetlands and 

floodplains. These regulations and requirements may apply because portions of the site are 

either occupied by wetlands or are situated in the 100-year floodplain. The Wetlands 

Executive Order (E.O. 11990) and the Floodplains Executive Order (E.O. 11988), incorporated 

into 40 CFR Part 6, Appendix A, require that wetlands and floodplains be protected and 

preserved, and that adverse impacts be minimized. Section 404 of the Clean Water Act and 

state wetland protection regulations restrict activities that adversely affect wetlands and 

waterways. 

Additional location-specific ARARs include the Fish and Wildlife Coordination Act, which 

requires that any federal agency proposing to modify a wetland or body of water must consult 

with the U.S. Fish and Wildlife Service. Regulations governing endangered species at the 

federal and state levels would need to be considered for any proposed on-site actions, if such 

species are encountered. A summary of potential location-specific ARARs and TBCs for each 

removal action alternative is presented with the detailed analysis of each alternative 

(Section 5.0). 
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3.7.3 Action-Specific ARARs and TBCs 

Action-specific ARARs are usually technology- or activity-based requirements or limitations on 

actions taken with respect to hazardous wastes. These requirements are generally focused on 

actions taken to remediate, handle, treat, transport, or dispose of hazardous wastes. These 

action-specific requirements do not in themselves determine the remedial alternative; rather, 

they indicate how a selected alternative must be implemented. The general types of action

specific ARARs that may be applied to removal actions at the site are briefly described below. 

Most action-specific ARARs fall into three primary categories: federal and state regulations 

pertaining to the Clean Water Act (CWA), Clean Air Act (CAA), and Resource Conservation 

and Recovery Act (RCRA). CWA ARARs generally regulate the discharge of treated 

groundwater. CAA requirements typically pertain to air emissions from hazardous waste 

treatment operations. RCRA ARARs typically establish design, operating, and monitoring 

requirements for hazardous waste treatment facilities. A summary of potential action-specific 

ARARs and TBCs for each removal action alternative is presented with the detailed analysis of 

each alternative (Section 5.0). 

The determination of whether RCRA regulations are applicable or relevant and appropriate is 

contingent on whether site sludge/waste is classified a RCRA hazardous waste. In April of 

2002, the NHDES completed an updated hazardous waste determination for site sludge/waste 

using data gathered during the EE/CA field investigation. The data and the NHDES 

determination support the current assumption that sludge/waste from the site would not be 

considered a RCRA hazardous waste. However, based on the reactive sulfide concentrations 

found in Area 1 during the EE/CA investigation, it is possible that sludge/waste may be 

encountered in this area during implementation of the NTCRA that could be considered 

hazardous. Although it does not appear likely that the sludge/waste at the site will be classified 

as RCRA hazardous, a final decision on the regulatory status of the sludge/waste will be made 

during implementation of the removal action based on the results of the waste characterization 

samples collected from sludge/waste stockpiles during excavation. 

For the purposes of identifying ARARs for removal alternatives in the EE/CA, it is assumed 

that sludge/waste would not be classified as a hazardous waste. Therefore several of the 
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action-specific ARARs pertaining to hazardous wastes are considered relevant and 

appropriate rather than applicable. If characterization sampling and analysis performed during 

the removal action determines that sludge/waste must be classified as hazardous, the status 

of these action-specific ARARs would change to applicable. 
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4.0 DEVELOPMENT OF REMOVAL ACTION ALTERNATIVES 

This section presents the rationale for developing removal action alternatives that address the 

removal action objectives (RAOs) presented in Section 3.0, and provides descriptions of the 

assembled removal action alternatives. The development of removal alternatives consists of 

identifying statutory and policy considerations, formulating a list of potential technologies and 

process options, evaluating the ability of technologies and process options to achieve RAOs, 

and assembling selected technologies and process options into removal action alternatives. 

The detailed evaluations of alternatives and associated costs are presented in Section 5.0. 

The following subsections detail the key factors or considerations used in the formulation of 

potential technologies and process options and the development of removal action 

alternatives. 

4.1 Statutory. Policy. and Other Considerations 

Statutes and policies identified and reviewed to help evaluate potential technologies and 

- formulate the range of removal action alternatives are presented in the following narrative. 

4.1.1 Statutory Considerations 

Removal action alternatives were developed in accordance with the NCP (40 CFR 300.415) 

requirements for assessing and selecting response actions. The NCP (40 CFR 300.415(c)) 

encourages the development of alternatives that, to the extent practicable, contribute to the 

efficient performance of any anticipated long-term remedial action with respect to the release 

concerned. The NCP (40 CFR 300.415(d)) also identifies appropriate removal actions that 

address risks to the public health or welfare, or the environment including: 

• Establishing site control and security measures. 

• Installing drainage controls to reduce or prevent contaminant migration. 

• Capping to prevent contact and reduce contaminant migration. 

• Using chemicals or materials to prevent or mitigate contaminant releases. 
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• Excavating, consolidating, or removing highly contaminated soils to reduce direct 

contact with or spread of contamination. 

• Containing, treating, disposing, or incinerating hazardous materials. 

Section 121 (b) under CERCLA (and amendments) expresses the preference for treatment 

over conventional containment or land disposal to address a principal threat at a site. This 

preference for treatment appears to apply to remedial actions, but the overall philosophy is 

also appropriate for removal actions. Where viable, the preference for treatment over disposal 

will be considered for this EE/CA. 

4.1.2 Policy, Guidance, and Other Considerations 

The Superfund Accelerated Cleanup Model (SACM) policy is a process change for all 

Superfund activities, consistent with the NCP and CERCLA, to take early actions that achieve 

prompt risk reduction and increase the overall efficiency of site responses. Early actions at the 

site to address contaminated sludge/waste would prevent potential human and ecological 

direct exposures and mitigate excessive health risks. Early actions would also prevent further 

contaminated media transport during flood occurrences. Consideration for early action will be 

given during the development of removal action alternatives. 

4.1.3 Hazardous Waste Determination Considerations 

As noted in Section 3.7.3, based on site data and an April 2002 hazardous waste 

determination for site sludge/waste completed by NHDES, it does not appear likely that the 

sludge/waste at the site will be classified as RCRA hazardous. However, based on the reactive 

sulfide concentrations found in Area 1 during the EE/CA investigation, it is possible that 

sludge/waste may be encountered in Area 1 during implementation of the NTCRA that could 

cause the material be considered hazardous. 

The RCRA classification of the sludge/waste could have considerable impacts on the 

implementability and cost of the removal action. A hazardous waste determination would 

require that sludge/waste be disposed of at a RCRA Subtitle C landfill, and could potentially 

make applicable RCRA land disposal standards for dioxin-containing material as defined in 40 
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CFR 268.31. As a result, scenarios under which the material from Area 1 would be considered 

a RCRA hazardous waste were included in the EE/CA. The final determination of the 

regulatory status of the sludge/waste will be made based on the results of the waste 

characterization samples collected from sludge/waste stockpiles during implementation of the 

removal action. 

4.1.4 Floodplain Considerations 

As depicted on Figure 1-3, part of Area 2 resides within the 100-year floodplain. The base 

flood elevation is approximately 131 feet above MSL along the Nashua River at the west end 

of the site. The Area 1 open lagoon is not located within the 100-year floodplain due to the 

elevation of the manmade soil berm located along its perimeter; however the top of the sludge 

in the lagoon is below the 100-year floodplain. If the berm were to be breached, the Area 1 

lagoon would also be located within the 100-year floodplain. 

The floodplains and the flood storage capacity of the site will be considered in the 

development of removal action alternatives. Executive Order 11988 requires that remedial 

- alternatives be evaluated to avoid the effects of incompatible development in floodplains, and 

to minimize potential harm to floodplains if the only practicable alternative requires siting an 

action in a floodplain. The order also provides opportunities for public review. 

For the purpose of the EE/CA, the potential impact (loss of flood storage capacity) of each 

alternative will be briefly evaluated, where applicable. Once a removal action alternative is 

selected for the site, a formal floodplains assessment, if necessary, will be completed to 

accurately estimate impacts to the floodplain capacity, effects of construction/excavation on 

the floodway, and determine whether impedances exist to flood conveyance. Based on those 

findings, options for developing compensatory flood storage capacity may be established. 

4.1.5 Wetlands Considerations 

TtNUS performed an ecological survey of the Mohawk Tannery Site during the summer of 

2001, which included a wetland delineation. As described in Section 1.4.5, two wetland areas 

were identified onsite (see Figure 1-3). Both of the identified wetland areas are located on the 
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undeveloped, southern parcel of the Mohawk Tannery property and are not likely to be 

impacted by removal actions at the site. The Area 1 open lagoon is not considered a 

jurisdictional wetland. 

4.1.6 Considerations for Future Use of the Mohawk Tannery 

The intended future use of the Mohawk Tannery site includes restoration of the property for 

residential purposes. One of the RAOs developed for the EE/CA addresses this objective. 

The alternatives evaluated under the EE/CA will consider future use of the site for residential 

purposes in analysis of effectiveness. 

4.2 General Response Actions, Technology Types, and Process Options 

General response actions were identified for the site that would address the removal action 

objectives. Technologies and process options corresponding to the general response actions 

were identified based on the nature of chemicals to be addressed; their effectiveness in 

reducing contaminant mobility, toxicity, and volume; and statutory and guidance 

considerations. Removal action objectives, general response actions, technology types, and 

process options that are potentially applicable to the contaminated sludge and soil at the site 

are presented on Table 4-1. 

4.3 Screening of Technologies and Process Options 

The technology types and process options identified on Table 4-1 were screened according to 

their potential effectiveness and implementability for treating site sludge/soil waste. The 

evaluation considered site-specific factors such as ability to meet removal action objectives, 

the nature of contaminated media, moisture content of sludge, contaminants present, location 

of wastes within the 100-year floodplain, and proximity to residential areas. A summary of 

screening results is presented on Table 4-2. Technology and process options that passed the 

screening are identified below: 

• Off-Site Landfill 

• On-Site Landfill 
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• Incineration (off-site) 

• Stabilization (potentially applicable for treatment residuals following thermal treatment) 

These technologies and process options were used to form a range of viable removal action 

alternatives that address the removal action objectives. The assembled alternatives provide a 

range of options for risk reduction through on-site and off-site containment and treatment 

alternatives. A description of the rationale used to assemble removal action alternatives and 

detailed descriptions of the identified alternatives are provided in the following sections. 

4.4 Rationale for Development of Removal Action Alternatives 

The screening of technologies and process options concluded that ex-situ treatment and/or 

disposal options were the most feasible considering the nature (contaminant type, moisture 

content) and extent (60,000 CY, portions located below the groundwater table) of sludge/waste 

observed at the site and the location of the majority of the waste (within the 100 year floodplain 

of the Nashua River). Therefore, excavation using common construction techniques would be 

part of any removal action implemented under the EE/CA. 

Three alternatives were developed to provide a range of on-site and off-site containment and 

treatment options. Off-site landfill disposal was retained as an effective, implementable 

containment alternative. Disposal in a newly constructed on-site landfill was retained to 

provide an on-site alternative to off-site disposal. Finally, a third alternative was assembled to 

provide an option that would treat all the waste. This alternative is the only one that would 

satisfy the statutory preference for treatment. Due to the nature of contaminants and the 

moisture content of sludge/waste, incineration (off-site) was the selected treatment option. 

4.5 Descriptions of Removal Action Alternatives 

The three removal alternatives were developed by assembling the various response 

technologies and treatment options retained in the screening presented in Section 4.3. The 

alternatives are consistent with the guidelines identified in the NCP (40 CFR 300.415 (d)) and 

address the RAOs established for the site: 
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• Alternative 1 involves the excavation of contaminated sludge/waste, and 

transportation and disposal in an EPA-approved off-site landfill facility. 

• Alternative 2 involves the excavation and consolidation of excavated sludge/waste 

into a lined on-site landfill designed to reduce leaching of contaminants and prevent 

direct exposure to contaminated sludge/waste. 

• Alternative 3 involves the excavation of sludge/waste and transportation to an off

site incineration facility. 

As discussed in Section 4.1.3, the regulatory classification of the sludge/waste could have 

considerable impacts on the implementability and cost of the removal action. As a result, each 

of the above alternatives was evaluated under various scenarios based on the nature and 

regulatory status of the sludge/waste. Based on data from the EE/CA field investigation, it is 

assumed that only sludge from Area 1 would be impacted by the final waste determination. 

The RCRA waste status of the sludge/waste would directly impact only the off-site and on-site 

disposal alternatives. Therefore, Alternatives 1 and 2 were evaluated under the following three 

potential regulatory scenarios: 

• Scenario A - All sludge/waste classified as non-hazardous 

• Scenario B - Area 1 sludge classified as hazardous, land ban for dioxin-containing 

material not applicable 

• Scenario C - Area 1 sludge classified as hazardous, land ban for dioxin-containing 

material applicable 

Implementability and cost issues for the off-site incineration alternative are not necessarily 

related to regulatory status, but to the differing availability of incinerators in the United States 

and Canada that are able to accept dioxin-containing material. Because use of incineration 

facilities in the U.S. and Canada has different implementability condsiderations and costs, 

Alternative 3 was evaluated under the following two scenarios: 

• Scenario 3-US - All sludge/waste treated and disposed at a U.S. incineration facility 
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-

• Scenario 3-CAN - All sludge/waste treated and disposed at a Canadian incineration 

facility 

Detailed descriptions of the three alternatives are presented in the following sections. Several 

aspects of the removal are the same for all three alternatives. These are discussed in detail in 

the Alternative 1 description only. Then the variations or differences from Alternative 1 are 

presented in descriptions of the other two removal action alternatives. 

4.5.1 Alternative 1 - Excavation and Off-Site Disposal 

Alternative 1 features the excavation, transportation, and off-site disposal of contaminated 

sludge/waste. All sludge/waste containing concentrations of contaminants in excess of PRGs 

would be excavated and transported to an EPA-approved, off-site landfill facility. The 

estimated volume of sludge/waste requiring removal and disposal would be as presented in 

Section 3.4. Engineering controls would be implemented during the removal action to 

minimize the impact to human health and the environment during excavation. Excavated 

areas would be backfilled with overlying soil and/or clean common fill and revegetated. 

The key features of Alternative 1 are identified on Table 4-3. The Alternative 1 site 

implementation layout is depicted in Figure 4-1. The following is a description of the key 

aspects of this alternative. 

i. Pre-Design Investigation (PDI) 

Prior to the implementation of Alternative 1, it may be necessary to conduct a POI to verify the 

effectiveness and assist in the design of any sludge pre-treatment techniques that would be 

required to manage the high moisture content and strong sulfide odors that are characteristic 

of site sludge. Pre-treatment would be used to prepare excavated sludges in the 

stockpiling/staging area so that they will be suitable for transportation and disposal. The 

effectiveness of air treatment/odor control technologies may also need to be verified during the 

POI. These technologies will be an integral part of the engineering controls that will be used to 

control sulfide odors and contaminant emissions during excavation. The objective of the POI 
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would be to determine the optimal reagent mixtures and volumes required to adequately 

control moisture and odor concerns during excavation and handling of sludge/waste. 

The POI might also include an evaluation of potential dewatering options that may be used 

during excavation of sludge/waste from below the water table. This evaluation may include 

aquifer testing to provide a basis for the estimation of recharge rates, and volume of water 

requiring removal, that would be expected during excavation. Groundwater samples would be 

collected and analyzed during the POI to determine the need for pretreatment of dewatering 

effluent prior to discharge to the city sewer system. 

ii. Mobilization 

Field project personnel, field support services, and subcontractor personnel and equipment 

would be mobilized prior to the initiation of site work. Equipment and support facilities to be 

employed may include: 

• Field office trailer, storage trailers, and sanitary facilities. 

• Heavy equipment (excavator, backhoe, dump trucks, bulldozer, odor control equipment, 

vibratory compactor, etc.). 

• Health and safety, sampling, and decontamination equipment. 

• Subcontractor equipment needed for clearing and grubbing, excavation, and waste 

management. 

• Utility extension/hook-ups (including telephone, electricity). 

iii. Site Preparation 

As mobilization of personnel, equipment, and materials to the site commences, site 

preparation activities would be implemented to prepare for the subsequent construction 

activities. Some of the site preparation activities, such as the installation of erosion and 
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sedimentation controls, may occur simultaneously with mobilization activities. Erosion and 

sedimentation controls would be installed prior to the implementation of other site preparation 

activities. 

Silt fences, hay bales, and other erosion control measures would be installed, as necessary, 

along the edges of the cleared/disturbed areas of the site, around any sludge/waste or soil 

stockpiles, and around the decontamination pads. A reinforced silt fence and hay bales would 

be placed along the Nashua River prior to any earth moving activities. Other site controls 

would be implemented, as necessary, to minimize impacts to the environment resulting from 

excavation and stockpiling activities. 

Following the installation of erosion control measures, clearing and grubbing of site vegetation 

and demolition/removal of any obstructions would be performed to facilitate earth moving, 

construction of site improvements (access road, stockpiling areas), and hauling. 

In order to accommodate the heavy truck traffic that would be required to haul contaminated 

sludge/waste off site, a site access road would be constructed to provide a direct route from 

- the site to Broad Street and Route 3 (Figure 4-1). The proposed access road would leave the 

site at the existing truck gate at the north end of the site between Area 5 and the gravel pit. 

The road would run to the west of the Fimbel Landfill, around the Fimbel Door Company 

Building, and onto Broad Street less than one-half mile from Route 3. The access road would 

improve access to major roadways in the site vicinity, while alleviating potential short-term 

impacts from truck traffic through the residential neighborhoods located along the current site 

access route (Fairmont Street). Construction of the road would primarily involve the 

improvement of existing roads or rights-of-way. Pavement on the Fimbel Property would be 

reinforced or reinstalled, and unpaved road surfaces would be improved with compacted 

gravel fill. 

Existing on-site roads would be graded and improved to improve access to disposal areas and 

facilitate loading and transportation of sludge/waste and soil throughout the site. Crushed 

stone and gravel would be placed, graded, and compacted to provide a suitable surface. 

Appropriate locations would be identified for the decontamination pads and the soil/sludge 

stockpiling and staging areas so that the haul road is optimally designed. 
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Prior to excavation activities in Area 1, the wood-frame clarifier building located to the north of 

the lagoon would be demolished. Demolition of this building would improve the access for 

excavation and hauling equipment to the northern portion of the lagoon. A reinforced concrete 

clarifier tank is currently located inside of the building. This tank was emptied during a time

critical removal action in late 2000, but has since been partially refilled by groundwater 

seepage. Evacuation and removal of the clarifier tank would be performed prior to building 

demolition. 

iv. Excavation and Backfill 

All sludge/waste determined to contain concentrations of contaminants exceeding PRGs (see 

Section 3.0) would be excavated using common construction equipment (bulldozers, scrapers, 

hydraulic excavators, etc.). For the EE/CA, it is estimated that approximately 60,000 cubic 

yards of contaminated sludge/waste would require excavation. This volume includes an 

estimated quantity of waste or fill that was not readily identifiable as tannery sludge, but was 

determined to contain contaminants in excess of PRGs. Excavated sludge/waste would be 

staged on-site in a predetermined stockpiling location. Overlying soil excavated from Disposal 

Areas 2, 3, 4, and 6 (approximately 9,500 CY) would be segregated from sludge/waste during 

excavation and staged in a separate stockpile area. 

Prior to commencing excavation in Area 1, all surface water would be pumped from the lagoon 

and staged in a portable water storage tank on the site, sampled and analyzed. Contingent on 

the results of laboratory analysis, the surface water would be discharged to the Nashua 

wastewater treatment plant via the onsite sewer line. Because excavation of contaminated 

sludge in Areas 1 and 2 (and possibly Area 3) will likely extend below the water table into 

saturated sludge, excavation and removal of sludge/waste in these areas would require the 

design of an in-situ dewatering system. During removal of saturated sludge, standing water 

from the open excavation would be pumped into a fractionation tank where solids would be 

allowed to settle. Water from the fractionation tank would be transferred into a second tank 

from which samples would be collected and analyzed. Contingent on the results of laboratory 

analysis, dewatering effluent would be discharged to the Nashua wastewater treatment plant 

via the onsite sewer line. It is assumed that the surface water from the lagoon and the 

RI02899F 4-10 Tetra Tech NUS, Inc. 



dewatering effluent would not require additional treatment (other than settling) prior to 

discharge to the sewer line. 

As warranted, engineering controls would be implemented during excavation activities to 

prevent odors and fugitive dust emissions. Odor control technologies and other controls such 

as dust suppressants and water sprays would be applied as appropriate during excavation, 

hauling, and handling to suppress odors and dust. A conceptual design for the odor control 

system that would be used at the point of excavation and possibly in the sludge/waste 

stockpiling area is presented below. Many of the design details will have to be developed 

during the pre-design investigation or during implementation of the removal action, but a 

general description of the system was developed for the EE/CA. 

Sulfide odors would be neutralized during excavation of sludge/waste through the delivery of 

an atomizing mist to the active excavation area. The mist would consist of a solution of 

potable water mixed at varying ratios (depending on the strength of the odor) with an atomizing 

reagent. The odor control solution would be delivered to the excavation area through a nozzle 

line installed at the perimeter of the active excavation area. The nozzle line would contain up 

-· to several hundred nozzles, and would be placed to optimize coverage of the area of concern. 

A self-contained trailer-mounted system with a 535-gallon water tank, a mixing tank, and a 

diesel powered generator would likely be used to deliver the reagent solution to the nozzle line. 

An injection pump would be used to inject the atomizing reagent into the water flow at any 

desired dilution rate, so that the dilution ratios could be easily varied depending on the strength 

of the odors in a given area. 

Due to high moisture contents observed during the EE/CA field investigation and likelihood of 

excavation below the water table, it is likely that an ex-situ dewatering system will be needed in 

the sludge/waste stockpiling area to prepare excavated media for transport and disposal. This 

would be accomplished through the construction of a concrete pad with water collection sumps 

to be used for the sludge/waste handling and stockpiling area. Free water released from 

excavated sludge that is collected in the sumps would be pumped into the fractionation tank, 

along with water generated from excavation activities below the water table. Once solids are 

allowed to settle and water is transferred to the storage tank, samples would be collected and 
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analyzed. Pending the results of analysis, this water would be discharged to the onsite sewer 

line. 

Additional moisture control measures, such as the addition of bulking agents (i.e. lime), would 

be taken to provide further moisture reduction during stockpile handling and maintenance, if 

necessary. The need for addition of bulking agents would be dependent primarily on the 

moisture content of sludge/waste as it is placed in the stockpile area and the moisture 

requirements for transport and disposal of the sludge at the landfill. Odor control is not 

expected to be a significant factor for transport and disposal. Therefore, if the material meets 

the moisture requirements for transport and disposal without lime addition, odors in the 

stockpile area would likely be controlled using atomizing mist to neutralize odors. The 

anticipated demand for lime or other bulking agents would be assessed through the 

performance of a pre-design investigation and/or through periodic assessment of conditions 

during the removal action and communication with the disposal facility during transportation 

and disposal. 

Sludge/waste would be segregated in the stockpiling area pending the results of waste 

characterization analysis. Excavation limits within each disposal area would initially be 

determined through visual observation, if possible, and subsequently confirmed through the 

collection of soil samples from the bottom and sidewalls of the excavations. Excavation will 

proceed to the bottom of sludge/waste (with concentrations in excess of PRGs) or to the 

designed depth within each excavation area. 

The excavation would be conducted in stages to limit the size of open excavations, minimize 

delays related to confirmation sampling, and avoid disturbing important site features such as 

the sewer intercepter that runs along the western side of Areas 1 and 2. Once the final extent 

of excavation in an area (or sub-area) has been reached and confirmed, the excavation would 

be backfilled. Overlying soil would be loaded and hauled from the soil stockpiling area and 

used to backfill the bottom of the excavation. Clean, common fill would be imported to the site 

and used to complete the backfill of each excavation. The backfill would be placed, 

compacted, graded, and vegetated. At the conclusion of the removal action, a topographic 

survey would be performed to facilitate the preparation of as-built drawings. 
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Air monitoring for odorous sulfides, particulate matter, and other likely contaminants of concern 

would be performed on-site and at the site perimeter as needed, during the removal action to 

ensure that impacts to workers and neighboring residents are minimized. A detailed air 

monitoring plan, identifying contaminants of concern and monitoring/sampling methods, 

locations, and frequency will be developed prior to implementing the removal action. If air 

contaminants are detected during the removal action, emission control measures would be 

reassessed and modified as necessary. 

v. Transportation and Off-Site Disposal 

Once sludge/waste has been hauled to the stockpiling areas, engineering measures would be 

taken to prepare the sludge/waste for loading, transport, and disposal. Pretreatment 

measures such as the addition of drying agents and odor control agents, as discussed above, 

would be used to manage moisture and odor issues that would compromise transportation and 

disposal efforts. 

Stockpile samples of sludge/waste would be collected at a rate of one sample per 500 tons for 

- waste characterization. Subsequent to waste characterization analysis, stockpiled 

sludge/waste would be loaded onto 20-cubic yard dump trailers and transported to an EPA

approved off-site disposal facility. 

It is assumed that waste characterization samples will confirm that sludge/waste is suitable for 

disposal at a RCRA Subtitle D landfill. However, for costing purposes under the EE/CA, cost 

scenarios have been evaluated for the potential that sludge from Area 1 is determined to be 

hazardous, requiring disposal at a RCRA Subtitle C (hazardous waste) landfill. Additionally, a 

hazardous waste determination for Area 1 sludge may also make applicable the RCRA land 

disposal standards for dioxin-containing waste (40 CFR 268-31), in which case disposal in a 

Canadian landfill would be the most viable disposal option. This option is addressed under a 

second contingency alternative. Land disposal considerations related to the classification of 

sludge/waste, and the implications they would have on the implementability and cost of 

Alternative 1 are discussed in Section 5.0. 
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vi. Site Restoration 

Following completion of the excavation and backfill activities, cleared or denuded areas would 

be graded and revegetated by hydroseeding to reduce erosion and sediment transport. 

vii. Flood Storage Capacity Restoration 

All excavations would be backfilled to an elevation no higher than the original grade and at 

certain locations it may be appropriate to backfill to below the original grade. As a result, there 

would be no net increase in the elevation of the land surface resulting from the implementation 

of this alternative. Therefore, the flood storage capacity of the site would not be reduced and 

in fact may be increased if some of the areas within the floodplain are backfilled to a final 

elevation below the original grade. 

viii. Post-Removal Site Control (PRSC) 

The site would be inspected on a quarterly basis for the first 2 years (for EE/CA costing 

purposes) following the removal action. The site inspection would focus on the integrity of new 

vegetation and erosion controls. 

4.5.2 Alternative 2 - Excavation and Consolidation into On-Site Landfill 

Alternative 2 features the excavation and consolidation of contaminated sludge/waste into an 

on-site landfill. This alternative is similar to Alternative 1, except that sludge/waste is not 

transported to an off-site landfill, but consolidated on-site into a newly constructed landfill 

designed to meet all applicable state and federal requirements. 

The design requirements for solid waste landfills (NH Env-Wm 2500) and hazardous waste 

landfills (RCRA Subtitle C) are very similar, both requiring a double liner, leachate collection 

and removal system, leak detection system, and stormwater management system. However, 

the criteria for hazardous waste landfills are somewhat more conservative, specifying a double 

leachate collection system, wind dispersal controls, and a construction quality control program. 

Because of the uncertainty of the final waste determination, the possibility that characterization 
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sampling during excavation could result in portions of the sludge/waste being classified as 

hazardous, and the similarity in design requirements for solid and hazardous waste landfills, it 

was determined that the on-site landfill should be designed to meet the substantive 

requirements for both solid and hazardous waste landfills. 

The key features of Alternative 2 are identified on Table 4-3. The Alternative 2 site 

implementation layout is depicted in Figure 4-2, and the conceptual design of the landfill liner 

and cover systems are presented on Figure 4-3. The following sections describe the key 

aspects of Alternative 2, with only those aspects that vary from Alternative 1 described in 

detail. 

i. Pre-Design Investigation (PDI) 

All of the components of the POI that are mentioned in the description of Alternative 1 would 

be included in the POI for Alternative 2. The effectiveness of moisture and odor control 

technologies would be the primary focus of the POI, so that the on-site landfill would be 

compliant with all state and federal requirements and provide minimal impact to current and 

- future neighboring residents. 

ii. Mobilization 

Personnel, equipment, materials, and subcontractors would be mobilized to the site as 

previously described for Alternative 1. Additional earth-moving equipment and materials would 

be mobilized to the site to construct the on-site landfill liner system and manage sludge/waste 

as it is placed into the landfill. 

iii. Site Preparation 

As mobilization of personnel, equipment, and materials to the site commences, site 

preparation activities would be implemented to prepare for the subsequent construction 

activities as described in Alternative 1. Similar to Alternative 1, a new site access road would 

be constructed to provide a direct route from the site to Broad Street and Route 3 for trucks 

delivering landfill construction materials to the site, and existing on-site roads would be graded 
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and improved to facilitate loading and transportation of sludge/waste and soil throughout the 

site (Figure 4-2). 

Additional site preparation activities unique to Alternative 2 include preparation of the area 

where the landfill will be located and construction of the landfill liner, which would be 

completed prior to any excavation activities. A more detailed description of the landfill 

construction is provided below. 

iv. On-Site Landfill Construction 

Prior to excavation of sludge/waste, a landfill liner system designed to meet applicable state 

and federal requirements for solid waste and hazardous waste landfills would be constructed 

as a consolidation cell for excavated media. The landfill would be sited in a manner that would 

comply with state and federal siting requirements, to the extent practicable, in order to 

minimize impacts to the environment and to current and future residents in the site vicinity. 

The area selected for landfill construction would be cleared, graded, and prepared to provide 

sufficient structural stability for the life of the landfill. 

The on-site landfill would be underlain by a two-liner system designed to prevent any migration 

of wastes from the landfill to soil or groundwater in the adjacent area. Each liner would consist 

of a layer of low permeability soil overlain by a 60-mil high-density polyethylene (HOPE) liner. 

Primary and secondary leachate collection and removal systems would be constructed 

immediately above the upper and lower HOPE liners, respectively. These systems would be 

constructed of coarse-grained soil and sloped toward the perimeter of the landfill to facilitate 

the collection and removal of water that has passed through the sludge/waste layer. The 

secondary leachate collection and removal system, located immediately above the lower liner, 

would function as a leak detection system and would be utilized only in the event that the 

primary upper landfill liner has been breached. A visual depiction of the conceptual design of 

the landfill liner system is presented on Figure 4-3. 
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v. Excavation and Backfill 

Excavation and backfill activities would be performed in the same manner, with the same 

quantity of sludge/waste, as described for Alternative 1. The only difference in operations 

would be that sludge/waste would not be hauled for off-site disposal, but instead hauled 

directly to the on-site landfill after the addition of any necessary amendments for moisture and 

odor control. As discussed for Alternative 1, a hazardous waste determination for sludge 

originating in Area 1 may trigger RCRA land disposal standards for dioxin-containing waste. In 

the event that waste characterization samples collected during the removal action indicate that 

sludge from Area 1 is governed by land disposal restrictions for dioxins, disposal in a Canadian 

landfill would be the most likely course of action. Land disposal considerations related to the 

classification of sludge/waste and the implications they would have on the implementability and 

cost of Alternative 2 are discussed in Section 5.0. 

vi. Landfill Cover Construction and Site Restoration 

Following the consolidation of site sludge/waste into the on-site landfill, the landfill would be 

- capped to reduce leachate generation by limiting the infiltration of precipitation and/or surface 

water. A low permeability cover would be placed on top of the consolidated sludge/waste. 

The cover would be designed according to applicable standards to promote drainage of 

stormwater and other surface waters away from the landfill, limit erosion and sedimentation, 

control the release of odors, and prevent direct contact with consolidated material by future 

site users. The landfill cover would consist of a gas venting layer, a clay layer, a 60-mil HOPE 

liner, a soil cover, and a surface layer of topsoil vegetated to resist erosion. A visual depiction 

of the conceptual design of the landfill cover system is presented on Figure 4-3. 

Following completion of excavation and backfill activities, cleared or denuded areas would be 

graded and revegetated by hydroseeding to reduce erosion and sediment transport. The final 

grade of the on-site landfill would be designed to blend with the surrounding topography. The 

perimeter of the on-site landfill would be fenced to prevent unauthorized entry, posted with 

signs, and secured at all access points. 

RI02899F 4-17 Tetra Tech NUS, Inc. 



vii. Flood Storage Capacity Restoration 

Since the on-site landfill would not be constructed within the 100-year floodplain, it would not 

impact the flood storage capacity of the site. All excavations would be backfilled to an 

elevation no higher than the original grade and at certain locations it may be appropriate to 

backfill to below the original grade. As a result, there would be no net increase in the elevation 

of the land surface in the floodplain resulting from the implementation of this alternative. 

Therefore, the flood storage capacity of the site would not be reduced and in fact may be 

increased if some of the areas within the floodplain are backfilled to a final elevation below the 

original grade. 

viii. Post-Removal Site Control (PRSC) 

Subsequent to completion of the removal action, a post-closure care plan would be instituted 

to ensure the proper operation and maintenance of the landfill. The landfill would be inspected 

for evidence of deterioration or malfunction of run-off control systems or leachate collection 

and removal systems. Air sampling would be conducted to monitor air emissions from the 

landfill. Groundwater monitoring wells would be installed upgradient and downgradient of the 

landfill, and sampled periodically to assess the effectiveness of the landfill liner system. Other 

routine maintenance activities such as mowing, seeding, fertilizing, and repairing the landfill 

cover would also be part of the post-closure care plan. It is assumed that post-closure care 

activities would be performed on a monthly basis for the first 2 years, on a quarterly basis 

during years 3 to 5, and on a semi-annual basis thereafter. For costing purposes, it is 

assumed that the post-closure care period would be 30 years in duration. 

The rest of the site would be inspected on a quarterly basis for the first 2 years following the 

removal action, as described for Alternative 1. This portion of the site inspection would focus 

on the integrity of new vegetation in the excavated areas and erosion controls. 

4.5.3 Alternative 3 - Excavation, Off-Site Treatment and Disposal 

Alternative 3 features the excavation and stockpiling of sludge/waste as described for 

Alternative 1. The difference between the two alternatives is that stockpiled sludge/waste 
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would be loaded and transported to an off-site treatment, storage, and disposal facility (TSDF). 

Based on the screening of ex-situ treatment options, incineration would be the selected 

treatment method. Treatment residuals would be disposed of in a hazardous waste or solid 

waste landfill depending upon their hazardous waste characterization. 

The key features of Alternative 3 are identified on Table 4-3. The Alternative 3 site 

implementation layout is depicted in Figure 4-1. 

i. Pre-Design Investigation (PDI) 

POI activities required for Alternative 3 would be similar to those described for Alternative 1. 

ii. Mobilization 

Personnel, equipment, materials, and subcontractors would be mobilized to the site as 

previously described for Alternative 1. 

iii. Site Preparation 

As mobilization of personnel, equipment, and materials to the site commences, site 

preparation activities would be implemented to prepare for the subsequent construction 

activities as described in Alternative 1. 

iv. Excavation and Backfill 

Excavation and backfill activities and procedures would be the same as described for 

Alternative 1. 

v. Transportation, Off-Site Treatment, and Disposal 

As described for Alternative 1, engineering controls would be used to manage moisture and 

odor issues in the sludge/waste stockpile area. Sludge/waste would be loaded onto trucks and 

transported to an off-site TSDF, where it would be incinerated. Treatment residuals would be 
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characterized and disposed of at the TSDF. For the purposes of this EE/CA, it is assumed 

that a domestic incinerator would be permitted and available to accept dioxin-containing waste. 

TtNUS has identified at least one U.S. facility that would accept such waste pending final 

characterization and waste determination. However, an alternative cost estimate has been 

provided for the case where a Canadian incinerator is the only available treatment option due 

to the dioxin content of sludge/waste and its RCRA characterization. A further discussion of 

the implementability and cost of Alternative 3 is presented in Section 5.0. 

vi. Site Restoration 

Following completion of the excavation and backfill activities, cleared or denuded areas would 

be graded and revegetated by hydroseeding to reduce erosion and sediment transport. 

vii. Flood Storage Capacity Restoration 

All excavations would be backfilled to an elevation no higher than the original grade and at 

certain locations it may be appropriate to backfill to below the original grade. As a result, there 

would be no net increase in the elevation of the land surface resulting from the implementation 

of this alternative. Therefore, the flood storage capacity of the site would not be reduced and 

in fact may be increased if some of the areas within the floodplain are backfilled to a final 

elevation below the original grade. 

viii. Post-Removal Site Control (PRSC) 

The site would be inspected on a quarterly basis for the first 2 years (for EE/CA costing 

purposes) following the removal action. The site inspection would focus on the integrity of new 

vegetation and erosion controls. 
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5.0 ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

The analysis of alternatives provides information to facilitate the selection of a specific removal 

action option. The alternative analysis was developed in accordance with the EPA Guidance 

on Conducting NTCRAs under CERCLA (OERR Publication No. 9360.0-32, EPA/540-R-93) 

and the NCP. Section 5.1 provides an overview of the evaluation criteria used in the detailed 

analysis. Removal action alternatives are evaluated individually in Section 5.2. Section 5.3 

presents a comparative analysis of removal alternatives. Section 5.4 presents the 

recommended removal action for the site. 

5.1 Alternatives Evaluation Criteria 

In conformance with the NTCRA guidance, the following three criteria and their components 

were used to evaluate each of the removal action alternatives developed in the previous 

section: 

1. Effectiveness 

• overall protection of human health and the environment 

• compliance with ARARs 

• long-term effectiveness and permanence 

• reduction of toxicity, mobility, or volume through treatment 

• short-term effectiveness 

2. Implementability 

• technical feasibility 

• administrative feasibility 

• availability of services and materials 

• state acceptance 

• community acceptance 

3. Cost 

• direct and indirect capital costs 

• post-removal site control (PRSC) costs 
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5.2 Individual Analysis of Removal Action Alternatives 

Three removal action alternatives were developed, as described in Section 4.0, to address 

contaminated sludge/waste located in Disposal Areas 1, 2, 3, 4, 6, and 7. Detailed evaluations 

of each alternative using the three criteria established above are presented in this section. 

The state and community acceptance criteria would be further addressed following receipt of 

comments during the public comment period. 

As discussed in Section 4.0, each alternative was evaluated under various scenarios based on 

the hazardous waste classification of the sludge/waste or the location of the treatment facility. 

The Alternatives evaluated for the EE/CA are as follows: 

Alternative 1 - Excavation and Off-Site Disposal 

• 1A -All sludge/waste classified as non-hazardous 

• 1 B - Area 1 sludge classified as hazardous, land ban for dioxin-containing material not 

applicable 

• 1 C - Area 1 sludge classified as hazardous, land ban for dioxin-containing material 

applicable 

Alternative 2 - Consolodation into On-Site Landfill 

• 2A - All sludge/waste classified as non-hazardous 

• 2B - Area 1 sludge classified as hazardous, land ban for dioxin-containing material not 

applicable 

• 2C - Area 1 sludge classified as hazardous, land ban for dioxin-containing material 

applicable 

Alternative 3 - Excavation, Off-Site Treatment, and Disposal 

• 3-US - All sludge/waste treated at a U.S. incineration facility 

• 3-CAN - All sludge/waste treated at a U.S. incineration facility 

In the detailed analysis provided below, the sub-scenarios (e.g. 1 B or 3-US) are cited where 

the waste classification or treatment facility location would have an impact on the specific 

evaluation criteria. In instances where regulatory status or treatment facility location does not 
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impact the evaluation criteria, the evaluation refers to the removal action alternative in general 

(e.g. Alternative 1, 2, or 3). 

5.2.1 Alternative 1 - Excavation and Off-Site Disposal 

Alternative 1 features the excavation and off-site disposal of contaminated sludge/waste at an 

EPA-approved off-site landfill. 

Effectiveness 

Alternative 1 would meet the removal action objectives of this NTCRA by preventing direct 

contact and ingestion of contaminated sludge/waste, preventing ecological receptor exposure 

to contaminants, preventing the migration of contaminants to groundwater and surface water, 

and restoring the site to a condition suitable for residential use. These objectives would be 

achieved through excavation and off-site disposal of all sludge/waste containing 

concentrations of contaminants exceeding PRGs. This alternative would also be consistent 

with long-term remedial actions for this site. 

Overall Protection of Human Health and the Environment - By removing all sludge/waste 

from the site that exceeds PRGs and replacing it with clean material, Alternative 1 would 

prevent direct contact with and ingestion of contaminated sludge/waste by human and 

ecological receptors at the site. The excavation and removal of sludge/waste from the site 

would also prevent migration of contaminants to groundwater and the Nashua River through 

leaching, flooding, or sediment transport, thus protecting the groundwater, surface water, river 

sediments, and biological receptors. Through the removal of sludge/waste exceeding PRGs, 

and implementation of site restoration activities, this alternative would restore the site to 

conditions suitable for residential use. 

While Alternative 1 would not reduce, control, or eliminate risk through treatment, overall risks 

to human health and the environment would be reduced and controlled through off-site landfill 

disposal. EPA's Off-Site Rule (40 CFR 300.440) requires that an off-site facility selected for 

treating, storing, or disposing of hazardous substances, pollutants, and contaminants 

generated as the result of a CERCLA response action be fully compliant with RCRA or other 
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applicable federal and state requirements. Of specific concern to EPA is the presence of 

"relevant releases or relevant violations at a facility prior to the facility's initial receipt of 

CERCLA waste". To ensure that contaminated sludge/waste is disposed of properly so that 

the NTCRA is protective of human health and the environment, this alternative would be 

implemented consistent with the Off-Site Rule. 

Compliance with ARARs - Alternative 1 would be designed and implemented to comply with 

all federal and state ARARs. A summary of ARARs as they pertain to Alternative 1 is 

presented on Tables 5-1 through 5-3. 

Long-Term Effectiveness and Permanence - Under Alternative 1, the leaching of 

contaminants to groundwater, impacts to the environment, and exposure of ecological and 

human receptors to contaminated sludge/waste would be eliminated as the result of 

excavation and off-site disposal of all sludge/waste containing contaminant concentrations 

above PRGs. Excavation and off-site disposal would be effective in the long term, would be 

permanent, and would contribute to future remedial objectives. 

Implementation of Alternative 1 would require limited PRSC to ensure the integrity of 

revegetation, erosion and sediment controls. 

Reduction of Toxicity, Mobility, or Volume Through Treatment - Because treatment of 

contaminated media is not a featured component of Alternative 1, there would not be any 

reduction in the toxicity, mobility, or volume of contaminated materials through treatment or 

recycling. Contaminated media would instead be consolidated and disposed of off site. While 

treatment is not a featured component, this alternative would effectively reduce the mobility of 

contaminants into groundwater and the Nashua River through removal. 

Short-Term Effectiveness - Implementation of Alternative 1 would be expected to have 

limited short-term impacts to the local community, workers, and the environment. Short-term 

impacts during on-site activities would be expected to last approximately 11 months. 

Increased heavy vehicle traffic into and out of the site would be expected along Fairmount 

Street during mobilization of equipment and construction of the temporary site access road. 
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Vehicular access into the site would be through the Fairmont Street entrance during this phase 

of the project. Impacts to local residences are expected to be minimal, and would last 

approximately two weeks. 

Subsequent to access road construction, heavy vehicle traffic would be concentrated along the 

road adjacent to the gravel pit and Fimbel Landfill, onto the Fimbel Door Company property, 

and onto Broad Street and Route 3 during mobilization, site preparation, contaminated 

sludge/waste transport, wetland re-creation, site restoration, and demobilization. Heavy traffic 

along this route might cause some inconvenience to local residents, property tenants along the 

access route, and traffic patterns on Broad Street near the terminus of the access road. To 

reduce the potential for accidents and/or traffic congestion due to heavy vehicles merging into 

traffic on Broad Street, it may be necessary to post warning signs and use traffic control 

flagmen. To prevent unwanted off-site conveyance of contaminated sludge/waste by vehicles 

that have entered on-site work areas, the vehicle bodies, undercarriages, and tires would be 

pressure washed at a designated decontamination station each time they leave the Mohawk 

Tannery property. 

- Excavation of contaminated sludge within each disposal area may result in the release of 

offensive sulfide odors. While it is unlikely that the excavation of sludge will present a fugitive 

dust problem, the excavation of overlying soil or improvement of site roads may result in the 

release of fugitive dusts bearing dioxins, SVOCs, metals, and particulates. Sulfides, fugitive 

dust, and particulate emissions would be monitored during excavation activities and would be 

controlled or reduced using odor control agents, water sprays, or other engineering controls. 

Appropriate health and safety protocol, including using personnel protective equipment (PPE) 

and securing work areas, would be developed and implemented to protect workers and 

community residents from airborne contaminants and particulates. 

As with any construction activity, an increase in noise levels during the removal action would 

be expected. Efforts would be made to minimize the potential impact to the local community 

by working during normal work-day hours and coordinating with the nearby residents, if 

necessary. 
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Implementation of Alternative 1 would have some short-term impacts to the environment. 

Excavation of sludge/waste in Areas 1 and 2 would occur along the Nashua River and within 

the 100-year floodplain. Erosion control measures along the river, such as silt fencing and hay 

bales, would be necessary during excavation activities to prevent the migration of 

contaminated soils. Revegetation of excavated areas following backfill would prevent erosion 

of the streambank. 

Implementation of Alternative 1 would result in the temporary alteration of the 100-year 

floodplain, but would not result in any permanent loss of flood storage capacity. If it is 

determined to be appropriate to backfill some areas to below the original grade, there may in 

fact be an increase in flood storage capacity. 

Implementability 

The following is a discussion of the implementability of Alternative 1. 

Technical Feasibility - Alternative 1 would be technically feasible, but there would be some 

technical challenges associated with excavation of sludge/waste and access to the site. 

Some difficulties would be anticipated during the excavation of sludge/waste below the water 

table (Areas 1, 2, and possibly 3). Excavation below the water table presents potential 

problems including unstable excavation sidewalls, which leads to sloughing of contaminated 

material into the bottom of the excavation. This makes confirmation of the vertical limits of 

excavation extremely difficult to determine (both visually and through analytical sampling). 

More importantly, excavation below the water table could have significant adverse impacts on 

excavation rates, and increase the time required for excavation. Without the benefit of a full 

characterization of the aquifer, at the conceptual design stage, it is assumed that excavation 

would proceed at 75 percent of normally assumed production rates due to the anticipated 

impact of excavation below the water table in Areas 1 and 2. Unfavorable weather or 

hydrogeological conditions could potentially decrease production rates even further. 

Dewatering would be implemented during excavation to minimize impacts as much as 

possible. 
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Weather conditions and seasonal variations in groundwater levels would play a significant role 

in the ease of implementation of the alternative. Therefore, the period between late summer 

and early winter would be most favorable for the initiation of removal activities, due to the 

higher probability of cooler and drier weather and the assumption that the water table would 

likely be at its seasonal low. 

Another technical challenge would involve excavation of sludge/waste in the vicinity of the 

sewer interceptor that runs along the western side of Areas 1 and 2. Care would have to be 

taken during excavation to prevent damage to the sewer line. Accurate surveying and marking 

of the location of the interceptor and careful planning and execution of excavation in these 

areas would mitigate impacts. It is assumed that sludge/waste does not extend beneath the 

sewer line. Any sludge that does extend beneath the interceptor may have to be left in place 

to avoid structural damage to the line. 

Another technical challenge will be controlling odors and moisture during the excavation and 

handling of sludge/waste. A POI may be required prior to initiating sludge/waste excavation. 

The POI could be used to aid in the selection and design of engineering controls that would be 

- used to control odors and moisture during the excavation and handling of sludge/waste, 

including stockpiling activities and transportation to the disposal facility. No technical 

difficulties are anticipated with the implementation of the POI. Use of data from a POI would 

help minimize odor and moisture control problems during implementation. 

Site access is an important technical consideration for Alternative 1. Currently, the only vehicle 

access point to the site is through the truck gate at the terminus of Fairmont Street. Access to 

Fairmont Street from Route 3 requires travel through densely populated residential 

neighborhoods. In order to implement Alternative 1, a temporary site access road would be 

constructed from Broad Street, alongside the Fimbel Door Company building, adjacent to the 

Fimbel Landfill, and entering the site from the north adjacent to Area 5. Construction of the 

access road would be technically feasible, provided that property access agreements were 

reached with landowners located along the proposed route for the access road. 

Another technical consideration for Alternative 1 is the proximity of the Nashua River. 

Because Area 2 is located within the 100-year floodplain and is subject to flooding; if possible, 
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removal activities would be restricted to seasons with low flooding probability to reduce 

potential migration of contaminated sludge/waste during excavation activities and to protect 

on-site workers. 

Administrative Feasibility - Although permits would not be required for any of the site 

preparation and excavation activities because these activities would be performed at a site 

under CERCLA initiative, all removal actions would be performed to comply with the 

substantive requirements of all ARARs. Coordination with the NHDES would be necessary for 

on-site activities. Coordination with local municipal representatives would be required to 

initiate discharge of dewatering effluent to the City sewer system and to determine appropriate 

measures to reduce traffic impacts along Broad Street at the outlet of the temporary site 

access road. Coordination with landowners along the proposed access route would be 

required to construct and utilize the temporary site access road. 

In April of 2002, the NHDES completed an updated hazardous waste determination for site 

sludge/waste using data gathered during the EE/CA field investigation. The data and the 

NHDES determination support the assumption that sludge/waste from the site would not be 

considered a RCRA hazardous waste. However, the regulatory determination could change 

based on the results of the waste characterization samples collected from sludge/waste 

stockpiles during excavation. As discussed above, three potential scenarios were evaluated to 

analyze the impact of a hazardous waste classification. Alternative 1A was developed under 

the assumption that all excavated sludge/waste would be determined to be non-hazardous and 

suitable for disposal at a RCRA Subtitle D landfill facility. Alternative 1 B was created to 

evaluate the implementability and cost of the disposal of Area 1 sludge at a RCRA Subtitle C 

landfill, which would be the required disposal option for waste characterized as hazardous but 

not subject to 40 CFR 268.31 (Waste-Specific Prohibitions - Dioxin-Containing Wastes). 

Alternative 1 C was created to evaluate the implementability and cost of the disposal of Area 1 

sludge at a Canadian landfill, which would be the required disposal option for waste 

characterized as hazardous and subject to 40 CFR 268.31, land disposal restrictions for 

dioxin-containing wastes. 

From an administrative standpoint, Alternatives 1 A and 1 B would be similarly implementable. 

All of the administrative requirements for transportation and off-site disposal of waste at an 
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American landfill could easily be met. Alternative 1 C would be implementable, but more 

difficult than Alternatives 1A and 18 due to permitting and compliance issues associated with 

international transport of hazardous waste. 

Availability of Services and Materials - Companies with the trained personnel, equipment, 

and materials to perform all necessary earth moving, demotition, excavation, dewatering, and 

backfilling activities are readily available. Since contaminated materials are to be handled, 

trained personnel would be required. Mobile laboratory facilities with 24-hour sample 

turnaround time capabilities are available to handle the analytical requirements of the 

alternative. All proposed aspects of the removal action could be bid competitively. 

Qualified off-site disposal facilities, in compliance with EPA's Off-Site Rule, have been 

identified during the EE/CA preparation. Sludge/waste that is characterized as solid waste 

would be transported and disposed of at one of several potential Subtitle D landfill facilities. 

Sludge/waste that is characterized as hazardous, but not subject to the land disposal ban, 

would be transported and disposed of at a RCRA Subtitle C disposal facility. Sludge/waste 

that is subject to the land disposal ban for dioxin-containing wastes would be transported to a 

- Canadian facility. Subtitle C landfills and Canadian landfills capable of accepting site 

sludge/waste are available, and have been identified during preparation of the EE/CA. 

State Acceptance - The State of New Hampshire has been involved in the development of 

removal alternatives for the EE/CA. The state's acceptance and comments on this alternative 

will be evaluated following the public comment period. 

Community Acceptance - Community acceptance will be considered based on comments 

received during the public comment period for EPA's proposed removal action alternative, prior 

to selecting the removal action in the Action Memorandum. 

Based on the assumptions presented in Section 4 and detailed in Appendix L, the capital costs 

for Alternative 1A are estimated to be approximately $14,939,000; the PRSC costs for the first 

two years are $4,000 per year; and the total present worth costs are approximately 
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$14,946,000. This cost estimate was based on the assumption that final waste determination 

and analytical results of waste characterization samples collected from stockpiles would 

indicate that sludge/waste is suitable for disposal at a RCRA Subtitle D facility. 

Alternative cost estimates were generated to analyze the additional costs that would be 

incurred should sludge from Area 1 be characterized as hazardous waste. The capital costs of 

Alternative 18 ($20,428,000) represent the estimated capital costs for disposal of sludge/waste 

from Area 1 at a RCRA Subtitle C disposal facility. The difference in cost between Alternatives 

1A and 18 is attributed to increases in transportation and disposal costs for the hazardous 

portion of sludge/waste (Area 1). The capital costs of Alternative 1C ($22,819,000) represent 

the estimated capital costs for disposal of sludge/waste from Area 1 at a Canadian landfill 

facility. The additional costs for Alternative 1C are attributed to increased transportation and 

disposal costs and the permitting requirements associated with disposal at a Canadian landfill. 

Assuming PRSC cost schedules identical to those for Alternative 1A, the total present worth 

costs for Alternatives 18 and 1 C would be approximately $20,435,000 and $22,826,000, 

respectively. 

Total present worth costs were calculated using a 7 percent discount rate in accordance with 

OSWER directive No. 9355.3-20, June 25, 1993. 

5.2.2 Alternative 2 - Consolidation into On-Site Landfill 

Alternative 2 features the excavation of contaminated sludge/waste from Disposal Areas 1, 2, 

3, 4, 6, and 7; and the consolidation of excavated material into a newly constructed on-site 

landfill. As discussed in Section 4.5.2, the on-site landfill would be designed and constructed 

to meet applicable state and federal requirements for solid waste and hazardous waste 

landfills. 

Effectiveness 

Alternative 2 would meet the removal objectives of this NTCRA by preventing direct contact 

and ingestion of contaminated sludge/waste, and preventing continued ecological and 

environmental impacts from the release of contaminants into groundwater and the Nashua 
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River. This alternative would only partially satisfy the future site use removal objective by 

consolidating sludge/waste into a designated, controlled disposal area, and allowing the 

remainder of the site to be used for residential purposes. This alternative would be consistent 

with the removal action objectives for the site and the long-term remedial actions for the site. 

Overall Protection of Human Health and the Environment - Alternative 2 would prevent 

direct contact with and ingestion of contaminated sludges and soils by human and ecological 

receptors by excavating and consolidating sludge/waste exceeding PRGs into an on-site 

landfill, and replacing it with clean soil. The removal of sludge/waste from the Disposal Areas 

would prevent the migration of contaminants to the Nashua River through flooding and 

sediment transport, thus protecting the surface water, river sediments, and biological 

receptors. The on-site landfill would include design elements and long-term maintenance that 

would prevent direct contact with sludge/waste and migration of contaminants from 

sludge/waste to groundwater and the Nashua River. The long-term protection of human health 

and the environment provided by this Alternative would depend on adequate long-term 

maintenance of the landfill and enforcement of permanent restrictions on use of the landfill 

area. 

Compliance with ARARs - Alternative 2 would be designed and implemented to comply with 

all federal and state ARARs. A summary of ARARs as they pertain to Alternative 2 is 

presented on Tables 5-4 through 5-6. 

Long-Term Effectiveness and Permanence - Under Alternative 2, risks to human health and 

the environment due to contact with sludge/waste would be reduced in the long-term, provided 

that the on-site landfill cap is properly operated and maintained. An estimated 60,000 cubic 

yards of sludge/waste would remain on site, but would be consolidated into an engineered 

landfill designed to contain sludge/waste. Institutional controls, if implemented and enforced, 

would restrict or prohibit landfill access that may impair the integrity of the cap or result in 

bringing contaminated materials above the cap. 
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Alternative 2 would be effective in the long term in meeting removal objectives and would 

constitute a permanent solution, assuming that the landfill were properly operated and 

maintained. However, in order to ensure the long-term effectiveness of the remedy, this 

alternative requires that permanent restrictions be placed on how the landfill-portion of the site 

could be used, thereby limiting the future use and development of these portions of the site. If 

the landfill cap were damaged, contaminants could pose risks to human and ecological 

receptors. 

Under Alternative 2, PRSC would be needed to ensure the integrity of revegetation, erosion 

and sedimentation controls. Additionally, long-term monitoring and maintenance of the landfill 

would be required to ensure the effectiveness of the landfill as a containment cell. A post

closure care program outlining the operations and maintenance schedule would need to be 

developed and approved by the State in order to achieve this goal. The landfill is potentially 

viable in the long-term and may not require replacement if maintenance is continual. 

Imposition and enforcement of deed restrictions and long-term monitoring and maintenance of 

the landfill would be required to maintain the long-term effectiveness of this alternative. Long

term groundwater monitoring would be included as part of the post-closure care program and 

would be used to analyze the effectiveness of the landfill. 

No difficulties or uncertainties are anticipated in performing the long-term maintenance. All 

materials to be used are readily available and can be replaced. If the landfill was damaged, 

repairs would likely be performed without difficulty. 

Reduction of Toxicity, Mobility, or Volume Through Treatment - Because treatment of 

contaminated media is not a featured component of Alternative 2, there would be no reduction 

in the toxicity, mobility, or volume of contaminated materials through treatment or recycling. 

However, the consolidation of sludge/waste into the on-site landfill would reduce the ability of 

contaminants to migrate into groundwater and surface water bodies. 

Short-Term Effectiveness - Implementation of Alternative 2 would be expected to have 

limited short-term impacts to the local community, on-site workers, and the environment. 
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As discussed in the analysis of Alternative 1, increased truck traffic, odor and dust emissions 

during sludge/waste excavation and handling, and noise would be the primary short-term 

concerns. Short-term impacts to the environment, such as temporary alteration of the 100-

year floodplain would also occur. Engineering controls would be implemented to minimize 

these impacts, as outlined in the detailed analysis of Alternative 1. 

The estimated site time needed to complete Alternative 2 would be approximately 16 months. 

Implementability 

The following is a discussion of the implementability of Alternative 2. 

Technical Feasibility - Alternative 2 would be feasible and moderately complex. All of the 

same technical difficulties identified for Alternative 1 would apply to the implementation of 

Alternative 2. 

Additional technical considerations unique to Alternative 2 would include designing the landfill 

to provide minimal impact to the local community. Due to space restrictions at the site, the 

gravel pit would be the most feasible location for the on-site landfill. However, due to the 

volume of sludge/waste to be excavated, a 30- to 40-foot sludge/waste thickness would be 

required because of the space restrictions in this area of the site. Depending on final 

determination of the mean high water level (which dictates the lowest possible elevation of the 

landfill liner), it is possible that construction of an on-site landfill of the required size would 

result in unacceptable changes in site topography. Of specific concern would be possible 

visual/aesthetic impacts of the landfill to neighboring residents. 

Administrative Feasibility - The primary administrative issue confronting the implementation 

of Alternative 2 would be coordination with NHDES for approval to construct the on-site landfill. 

The proximity of the site to a residential neighborhood and to the Nashua River may 

complicate the process and require extra time and effort. 

Assuming that all of the necessary approvals could be obtained for the on-site landfill, a 

secondary issue that may arise is the potential effect of a hazardous waste determination for 
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Area 1 sludge. As discussed in the detailed analysis for Alternative 1, the possibility exists that 

final waste determination would require Area 1 sludge to be handled as a hazardous waste. 

Under scenario B (hazardous waste, no land ban), Area 1 sludge/waste would still be suitable 

for on-site landfill disposal, since the landfill would be designed to meet RCRA Subtitle C 

(hazardous waste) standards. However, under regulatory scenario C (hazardous waste, land 

ban applicable), Area 1 sludge would have to be disposed of at an off-site location outside of 

the United States. Therefore, Alternative 2C was created to evaluate the implementability and 

cost of transporting Area 1 sludge to a Canadian landfill. From an administrative standpoint, 

Alternative 2C would be implementable, but more difficult than Alternatives 2A and 28 due to 

permitting and compliance issues associated with the international transport of hazardous 

waste. 

As discussed for Alternative 1, permits would not be required for any of the site preparation 

and excavation activities because these activities would be performed at a site under a 

CERCLA initiative. Coordination with the EPA, NHDES, and local municipal representatives 

would be required to facilitate implementation of Alternative 2. Coordination with other 

agencies and property owners along the route of the site access road would be required to 

construct and utilize the temporary site access road. 

Availability of Services and Materials - As discussed in the detailed analysis of Alternative 1, 

several contractors are available to implement all aspects of the site work that would be 

required for the alternative. Several contractors and the necessary materials are also available 

to construct the on-site landfill. At least one Canadian landfill has been identified as a 

potential disposal option for Area 1 waste, should implementation of Alternative 2C be 

required. 

State Acceptance - The State of New Hampshire has been involved in the development of 

removal alternatives for the EE/CA. The state's acceptance and comments on this alternative 

will be evaluated following the public comment period. 

Community Acceptance - Community acceptance will be considered based on comments 

received during the public comment period for EPA's proposed removal action alternative, prior 

to selecting the removal action in the Action Memorandum. 
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Cost 

Based on the assumptions presented in Section 4.0 and detailed in Appendix L, the capital 

costs for Alternatives 2A and 28 are estimated to be $5,572,000; the PRSC costs for the first 

year are $155,275; and the total present worth costs are approximately $6,300,000. 

Alternative 2C capital costs were estimated to be $18,428,000, with a PRSC cost schedule 

assumed to be the same as for Alternative 2A and a present worth of approximately 

$19,156,000. Additional costs for Alternative 2C are attributed to transportation and disposal 

costs for Area 1 waste at the Canadian landfill, which outweighed the cost savings realized 

from the reduction in on-site landfill capacity. 

Total present worth costs were calculated using a 7 percent discount rate in accordance with 

OSWER directive No. 9355.3-20, June 25, 1993. 

5.2.3 Alternative 3 - Excavation, Off-Site Treatment, and Disposal 

Alternative 3 features excavation of contaminated sludge/waste and off-site treatment and 

disposal at an EPA-approved incineration facility. Alternative 3 is similar to Alternative 1, 

except that contaminated sludge/waste would be transported to an off-site incinerator and 

treated prior to disposal, rather than transported to an off-site landfill and disposed of without 

treatment. A change in regulatory status of site sludge/waste would not have significant 

impacts on the implementation of this alternative, but the availability of treatment facilities 

capable of accepting dioxin-containing waste would have implementation impacts. Therefore, 

off-site treatment and disposal options utilizing a treatment facility in the United States 

(Alternative 3-US) and Canada (Alternative 3-CAN) have been evaluated. 

Effectiveness 

Alternative 3 would meet the removal objectives of this NTCRA by preventing direct contact 

and ingestion of contaminated sludge/waste, and preventing continued ecological and 

environmental impacts from the release of contaminants into groundwater and the Nashua 

River. This alternative would also satisfy the future site use removal objective. This alternative 
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would be consistent with the removal action objectives for the site and the long-term remedial 

actions for the site, and would satisfy the statutory preference for treatment over disposal. 

Overall Protection of Human Health and the Environment - Alternative 3 would provide 

short-term and long-term protection of human and ecological receptors from direct contact 

exposures to contaminated sludge/waste exceeding PRGs. Alternative 3 would also provide 

long-term protection of human health and the environment by preventing the migration of 

contaminants to groundwater and the Nashua River through leaching, flooding, or sediment 

transport. Through the removal of sludge/waste exceeding PRGs and implementation of site 

restoration activities, this alternative would restore the site to conditions suitable for residential 

use. Alternative 3 would be implemented in compliance with EPA's Off-Site Rule. 

Compliance with ARARs - Alternative 3 would be designed and implemented to comply with 

all federal and state ARARs. A summary of ARARs as they pertain to Alternative 3 is 

presented on Tables 5-7 through 5-9. 

Long-Term Effectiveness and Permanence - Under Alternative 3, impacts to the 

environment and exposure by ecological and human receptors to contaminated sludge/waste 

would be eliminated as the result of excavation, treatment, and off-site disposal of all 

sludge/waste containing contaminant concentrations above PRGs. Excavation, off-site 

treatment, and disposal would be effective in the long term, would be permanent, and would 

contribute to future remedial objectives. 

Implementation of Alternative 3 would require limited PRSC to ensure the integrity of new 

vegetation, erosion and sediment controls, and wetland re-creation. 

Reduction of Toxicity, Mobility, or Volume Through Treatment - Alternative 3 would reduce 

the toxicity, mobility, and volume of contamination through the destruction of contaminants 

during the incineration process. Incineration of contaminated sludge/waste would be required 

by regulation 40 CFR 264, Subpart O to provide a 99.9999% reduction in total dioxins and a 

99.99% reduction in total SVOCs. Incineration is likely to result in greater than 50 percent 

volume reduction prior to disposal. Residual ash containing concentrations of metals may 
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need to be stabilized to reduce their mobility and toxicity prior to disposal. The mobility of 

metal constituents would be reduced to regulatory limits specified under 40 CFR 261.24. 

Short-Term Effectiveness - Short-term effectiveness concerns of Alternative 3 would be 

identical to those described in the detailed analysis of Alternative 1, since on-site activities 

performed under the two alternatives would be the same. 

Implementability 

The following is a discussion of the implementability of Alternative 3. 

Technical Feasibility - On-site technical feasibility issues for Alternative 3 would be identical 

to those discussed in the detailed analysis of Alternative 1, since on-site activities performed 

under the two alternatives would be the same. Incineration has been proven effective in 

treating contaminated media with similar physical and chemical characteristics as those 

observed at the site. 

Administrative Feasibility - Although permits would not be required for any of the site 

preparation and excavation activities because these activities would be performed at a site 

under a CERCLA initiative, all removal actions would be performed to comply with the 

substantive requirements of all ARARs. Coordination with NHDES would be necessary for on

site activities. Coordination with local municipal representatives would be required to initiate 

discharge of dewatering effluent to the City sewer system and determine appropriate 

measures to reduce traffic impacts along Broad Street. 

Administrative approvals would be required for the off-site treatment and disposal of the 

contaminated sludge/waste. Depending on the availability of U.S. incineration facilities willing 

to receive dioxin-containing waste, obtaining such approvals may be difficult. Approvals for 

international off-site treatment and disposal would be feasible, but would require additional 

time and effort. 

Availability of Services and Materials - As discussed for Alternative 1, there are several 

companies available with the personnel, equipment, and materials to perform all of the 
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necessary site work required for this alternative. Sufficient contractors would be available for 

competitive bidding. 

TtNUS identified at least one qualified off-site treatment and disposal facility within the United 

States that is able to accept dioxin-contaminated waste, although the availability of such 

facilities nationwide is extremely limited. For this reason, an incineration facility in Canada was 

identified as a potential alternative should incineration options in the U.S. not become 

available. 

State Acceptance - The State of New Hampshire has been involved in the development of 

removal alternatives for the EE/CA. The state's acceptance and comments on this alternative 

will be evaluated following the public comment period. 

Community Acceptance - Community acceptance will be considered based on comments 

received during the public comment period for EPA's proposed removal action alternative, prior 

to selecting the removal action in the Action Memorandum. 

Based on the assumptions presented in Section 4.0 and detailed in Appendix L, the capital 

costs for Alternative 3-US are estimated to be $69,715,000; the PRSC cost schedule for 

Alternative 3-US would be the same as detailed for Alternative 1, and would result in total 

present worth costs of approximately $69,722,000. 

Alternative 3-CAN, which would involve treatment and disposal at a Canadian incinerator, 

would involve capital costs of approximately $50, 152,000 with a total present worth cost of 

approximately $50,160,000. The PRSC costs would be the same as for Alternative 3-US. 

Total present worth costs were calculated using a 7 percent discount rate in accordance with 

OSWER directive No. 9355.3-20, June 25, 1993. 
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5.3 Comparative Analysis of Removal Action Alternatives 

As part of the alternatives analysis, the removal action alternatives evaluated individually 

above were compared in order to identify differences between the alternatives and to analyze 

their comparative benefits and drawbacks. Generally, all alternatives offer similar degrees of 

protection and would achieve all of the removal action objectives established for this NTCRA. 

For each of the three alternatives, no residual contamination would remain at the site that 

would pose a risk to human health or the environment once the removal action was completed. 

Alternatives 1 and 3 would not require PRSC operations to maintain the protectiveness of the 

alternative, except for monitoring of site restoration measures until the actions satisfy 

applicable federal and state standards. Alternative 2, unlike Alternatives 1 and 3, would 

consolidate and contain contaminated sludge/waste on site rather than remove it from the site 

and would require more extensive PRSC to monitor the integrity of the on-site landfill and 

prevent impacts to human health and the environment. In addition, the placement of wastes in 

an on-site landfill under Alternative 2 would restrict the future use and development of the site 

to a greater extent than for Alternatives 1 and 3. Table 5-10 presents a summary of the 

alternatives evaluation that is presented in the following text. 

5.3.1 Effectiveness 

The following is a comparative analysis of the effectiveness of each of the three removal 

action alternatives analyzed for the EE/CA. 

Overall Protection of Human Health and the Environment 

Alternatives 1, 2, and 3 would all meet the removal action objectives of this NTCRA because 

all contaminated sludge/waste that exceeds the proposed PRGs would be removed, 

contained, or treated. Alternative 2 would not be as effective as Alternatives 1 and 3 in 

meeting the future residential site use objective since Alternative 2 would leave wastes on site, 

thereby restricting how the landfill area could be developed and used in the future. The time to 

achieve removal objectives for Alternatives 1 and 3 would be approximately 17 months from 

initiation of design through demobilization from the site. Alternative 2 would require additional 
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time for design and on-site implementation, with a total project duration of approximately 26 

months. 

Compliance with ARARs 

Alternatives 1, 2, and 3 would all be designed and implemented to comply with ARARs. Each 

alternative involves collection of water generated from dewatering the Area 1 lagoon, 

groundwater infiltration during excavation, and free liquids from stockpiled sludge/waste, and 

discharging to the Nashua sewer system. These alternatives would be implemented to comply 

with state and federal regulations concerning discharge to wastewater treatment plants. 

During implementation, the three alternatives would comply with federal testing and waste 

identification requirements, the New Hampshire Solid Waste Management requirements and 

state air pollution control requirements. Alternative 2 would also follow relevant and 

appropriate federal and state regulations for landfill closure and post-closure care. 

Long-Term Effectiveness and Permanence 

Alternatives 1 and 3 would be effective in the long term and would be permanent because all 

contaminated sludges and soils exceeding PRGs would be removed from the site. 

Alternative 2 would be effective in the long term and would be permanent, provided that the 

landfill is properly operated and maintained and is not allowed to erode or degrade. If the 

landfill is damaged or breached, and the cap or liner is allowed to erode or degrade, 

contaminants could leach into groundwater, migrate by erosion or runoff, or pose direct 

exposure risks to human and ecological receptors. Alternative 2 would require enforcement of 

access and use restrictions for the landfill area and would require additional PRSC measures 

over those proposed for Alternatives 1 and 3 to ensure the effectiveness of the removal action. 

Reduction of Toxicity, Mobility, or Volume Through Treatment 

Alternatives 1 and 2 would not employ treatment. Alternative 3 would achieve a 99.9999 

percent destruction and removal efficiency (ORE) for total dioxins and a 99.99% DRE for total 

SVOCs (per federal regulations) and a greater than 50 percent reduction in volume. Air 
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emissions from the incineration process would be treated, and solid phase treatment residuals 

would be stabilized, if necessary, to limit mobility of contaminants in sludge/waste. Alternative 

3 would satisfy the statutory preference for treatment, while Alternatives 1 and 2 would not. 

Short-Term Effectiveness 

There would be limited impacts to on-site removal workers, the local community, and the 

environment during the implementation of Alternatives 1, 2, and 3. For the three alternatives, 

monitoring for sulfide odors and other potential contaminants of concrern (particulate matter, 

dioxins, SVOCs, and metals) would be performed as needed, and appropriate engineering 

controls would be used to minimize or prevent adverse impacts. On-site air emissions 

concerns would be similar for Alternatives 1 and 3, and slightly greater for Alternative 2 due to 

the increased onsite handling of sludge/waste during construction of the landfill. All three 

alternatives would include erosion and sediment controls and other management controls to 

prevent contaminated sludges and soils from migrating into the Nashua River during removal 

activities. 

Increased noise and vehicular traffic would be anticipated under all three alternatives. 

Implementation of Alternative 2 would result in less vehicular traffic to and from the site since 

transport of sludge/waste would not be part of the removal action. 

Alternatives 1 and 3 have similar on-site removal action durations (11 months). Landfill 

construction activities that would be implemented under Alternative 2 would require additional 

time and would result in an estimated 16-months of on-site removal action activities. Figure 5-

1 provides a comparison of anticipated project duration for each of the three removal action 

alternatives. 

5.3.2 Implementability 

The following is a comparative analysis of the implementability of the three removal action 

alternatives analyzed for the EE/CA. 
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Technical Feasibility 

All three alternatives would be technically feasible, but some difficulties would be expected. 

No technical difficulties are anticipated for site preparation and site restoration activities since 

common construction techniques and equipment are required. Excavation of sludge/waste 

located below the water table and near the sewer interceptor would present difficulties, but 

they would be the same for each alternative. Landfill construction techniques and equipment 

are readily available (for Alternative 2). Access, spatial limitations, and odor and moisture 

control issues could be overcome through the use of a well-developed site management plan. 

Spring flooding and summer weather conditions would be expected to complicate the 

implementation of all three alternatives. Odor and moisture control concerns would be less 

likely to be problematic if the removal action were implemented in cooler, drier weather and 

during periods of seasonal low groundwater. 

Administrative Feasibility 

Actual permits are not required for on-site work but the substantive requirements of any 

ARARs would be addressed and met for work performed under all alternatives. However, 

administrative approvals would be required for off-site transport and disposal of contaminated 

sludge/waste (Alternatives 1A, 18, 1 C, and 2C) or off-site transport, treatment, and disposal of 

sludge/waste (Alternatives 3-US and 3-CAN). Alternative 2 would require coordination with 

NH DES to satisfy all requirements for the construction of the on-site landfill. 

The administrative feasibility of each alternative depends largely on the final waste 

determination for Area 1. A hazardous waste determination would make each alternative 

administratively more difficult. But regardless of the final waste determination or waste 

characterization during excavation, Alternative 1 could be implemented with the least 

administrative difficulty. Acquisition of landfill approvals for off-site disposal of sludge/waste

whether at a RCRA D, RCRA C, or Canadian facility-would be easier from an administrative 

standpoint than obtaining concurrence and acceptance from the State and public to construct 

an on-site landfill (Alternative 2) or obtain administrative approval for off-site incineration 

(Alternative 3). 
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Availability of Services and Materials 

Qualified contractors with trained personnel, equipment, and hazardous waste site experience 

would be readily available to perform all of the on-site services that would be required for all 

three alternatives. RCRA D, RCRA C, and Canadian landfills have been identified that would 

have the off-site disposal capacity to receive the anticipated volume of contaminated 

sludge/waste, but final decisions on the ability or willingness of these facilities to accept site 

sludge/waste could not be made at the time of the EE/CA preparation. 

Availability of a qualified off-site incineration facility within the United States that is capable of 

receiving dioxin-containing waste is expected to be limited. At least one such facility was 

identified during preparation of the EE/CA, but final decisions on the ability or willingness to 

accept site sludge/waste could not be made at the time of the EE/CA. The option of using a 

Canadian facility (Alternative 3-CAN) is available and was evaluated as an alternative off-site 

treatment option in the case that no U.S. incinerator would accept sludge/waste from the site. 

State Acceptance 

This factor will be addressed after the close of the public comment period. 

Community Acceptance 

This factor will be addressed after the close of the public comment period. 

5.3.3 Cost 

Summaries of the costs for each alternative are presented in Table 5-10, along with the 

implications of final waste determination or characterization during implementation. If the 

entire volume of sludge/waste were to be classified as non-hazardous waste, Alternative 2 

would be the least expensive, followed by Alternative 1, then Alternative 3-CAN and Alternative 

3-US. If Area 1 sludge were to be classified as hazardous waste but not governed by the land 

disposal ban on dioxin-containing materials, the difference in cost between Alternatives 1 and 

2 would widen, with Alternative 1 costs increasing and Alternative 2 costs remaining the same. 
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The cost of Alternatives 3-CAN and 3-US would not change, but would still be the most 

expensive. If Area 1 sludge were to be classified as hazardous and governed by the land 

disposal ban, Alternative 2 would still be the least expensive option, followed by Alternative 1, 

but the difference in costs would be considerably smaller. Alternatives 3-Can and 3-US would 

still be considerably more expensive than either of the other Alternatives. PRSC costs for 

Alternatives 1 and 3 are the same. The PRSC costs for Alternative 2 are greater than those 

for Alternatives 1 and 3, under all potential regulatory scenarios, due to the need for long-term 

post-closure care of the on-site landfill. 

5.4 Recommended Removal Alternative 

Based on the comparison of alternatives, Alternative 1 was selected as the recommended 

removal alternative. All alternatives met the NTCRA removal objectives and were protective of 

human health and the environment. Alternatives 1 and 3 fully satisfied the removal objective 

of restoring the site for future residential use; Alternative 2 only partially satisfied this removal 

objective since Alternative 2 would leave wastes on site in an on-site landfill, thereby restricting 

how the landfill area could be developed and used in the future. Although Alternatives 1 and 3 

constituted a more permanent measure due to fewer PRSC requirements, all alternatives may 

be considered permanent and would be effective in the long term provided that the on-site 

landfill (in Alternative 2) is properly operated and maintained and land use restrictions are 

enforced. Only Alternative 3 would satisfy the statutory preference for treatment. 

The primary differences among the three alternatives lie in their implementability. Alternative 1 

would be the most easily implemented. Several off-site landfill facilities in reasonably close 

proximity to the site are available to accept the volume of sludge/waste that is expected to be 

generated during the removal action. In addition, obtaining the necessary approvals for the 

off-site landfill disposal alternative is expected to present the fewest challenges from an 

administrative feasibility standpoint. 

Alternative 2 would be much more challenging to implement than Alternative 1 due to the size 

of the on-site landfill that would be required to accommodate the volume of contaminated 

sludge/waste at the site and the potential for public opposition to an on-site landfill. Design 

and construction of an on-site landfill that would be adequate to encapsulate 66,000 cubic 
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yards of material would place considerably more constraints on how the site could be used and 

- developed in the future and require more long-term efforts associated with PRSC. As a result, 

obtaining concurrence and acceptance from the State and public to construct an on-site landfill 

may be difficult. 

-

Alternative 3 would be more difficult to implement than Alternative 1 because of the limited 

number of off-site incineration facilities within the U.S. and Canada that are permitted to 

receive dioxin-containing waste. Alternative 3 would be easier to implement than Alternative 2 

because locating available incineration facilities and obtaining the necessary approvals for off

site incineration would present fewer challenges than obtaining concurrence and acceptance 

from the State and public to construct a landfill at the site. 

Although Alternative 1 is only slightly more implementable than Alternative 3, it was selected 

as the preferred alternative because it would be considerably less costly. Off-site treatment at 

a Canadian incinerator (Alternative 3-CAN) would be the least expensive treatment option, but 

would still cost over three times more than off-site disposal, if Area 1 sludge were classified as 

non-hazardous waste; and more than two times more than off-site disposal if Area 1 sludge 

were classified as hazardous waste. For this reason, Alternative 1 (A, B, or C) is selected as 

the preferred removal action alternative, pending final waste determination and/or 

characterization results. 
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TABLES -



Analytical Region I 
Parameter Method 

Code 

voes 50351 
OLM04.2VM 

SVOCs OLM04.2S 

Pesticides/ OLM04.2P 
PCBs 

Metals ILM04.1MT 

Dioxins 8290 

TCLP 13113.IV 
voes 

TCLP 13113.IS 
SVOCs 

TCLP 13113.IP 
Pesticides 

TCLP 1311 ILM04 
Metals 

Reactive SW846 
Cyanide Chap7.3.3/ 
Reactive 7.3.4 
Sulfides 

TABLE 1-1 
ANALYTICAL METHODS SUMMARY 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Instrument Title, Revision Date and/or Number Modified 
for Project 

Work 
y or N 

GC/MS Sludge/Soil - Volatile Organic Compounds, y(1) 

USEPA Contract Laboratory Program Statement 
of Work for Organic Analysis, Multi-Media, Multi-
Concentration, Modified May 1999. 
Laboratory SOP #045, 11/07/00 

GC/MS Sludge/Soil - Semivolatile Organic Compounds, y(1) 

USEPA Contract Laboratory Program Statement 
of Work for Organic Analysis, Multi-Media, Multi-
Concentration, Modified May 1999. 
Laboratory SOP #045, 11 /21 /00 

GC/ECD Sludge/Soil- Pesticides/PCBs, USEPA Contract 
Laboratory Program Statement of Work for 

y<1) 

Organic Analysis, Multi-Media, Multi-
Concentration, Modified May 1999. 
Laboratory SOP #023, 9/22/00 

ICP/CV Sludge/Soil- Total Metals, USEPA Contract 
Laboratory Program Statement of Work for 

y<2) 

Inorganic Analysis, Multi-Media, Multi-
Concentration, Effective March 2000. 
Laboratory SOP #METICP4.1-1.0, 05/17/00 

HRGC/HR Sludge/Soil - Dioxins, USE PA SW-846 3'" y(2) 

MS Edition Method 8290, Low-Medium 
Concentration. 
Laboratory SOP# DSP105, 07/31/98 
DHR182, 03/25/98 

GC/MS Sludge/Soil - TCLP Volatile Organic 
Compounds, USEPA SW-846 3rd Edition Method 

N 

1311 and USEPA Contract Laboratory Program 
Statement of Work for Organic Analysis, Multi-
Media, Multi-Concentration, Modified May 1999. 
Laboratory SOP #1311 (Draft), 5/15/01 

GC/MS Sludge/Soil - TCLP Semivolatile Organic N 
Compounds, USEPA SW-846 3rd Edition Method 
1311 and U SEPA Contract Laboratory Program 
Statement of Work for Organic Analysis, Multi-
Media, Multi-Concentration, Modified May 1999. 
Laboratory SOP #1311, 10/24/00 

GC/ECD Sludge/Soil- TCLP Pesticides, USEPA SW-846 N 
3rd Edition Method 1311 and USEPA Contract 
Laboratory Program Statement of Work for 
Organic Analysis, Multi-Media, Multi-
Concentration, Modified May 1999. 
Laboratory SOP #1311, 10/24/00 

ICP/CV Sludge/Soil - TCLP Metals, USE PA SW-846 3'0 N 
Edition Method 1311 and USE PA Contract 
Laboratory Program Statement of Work for 
Inorganic Analysis, Multi-Media, Multi-
Concentration, Effective March 2000. 
Laboratory SOP #6010B#4, 12/27/00 and TCLP 
1311-001, 2/18100 

AS Sludge/Soil - Reactive Cyanide/Reactive N 
T Sulfides, USEPA SW-846 3rd Edition Chapter 7, 

Revision 3, December 1996. 
Laboratory SOP #Rev7.3-001 02/18/00 

Fixed Laboratory 
Performing Analysis 

DAS/Ceimic Corporation 

DAS/Ceimic Corporation 

DAS/Ceimic Corporation 

DAS/Chem Tech 
Consulting 

DAS/Triangle 
Laboratories 

DAS/Ceimic Corporation 

DAS/Ceimic Corporation 

DAS/Ceimic Corporation 

DAS/Chem Tech 
Consulting 

DAS/Chem Tech 
Consulting 



TABLE 1-1 (cont.) 
ANALYTICAL METHODS SUMMARY 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 2 

Analytical Region I Instrument 
Parameter Method 

Code 

pH 9045 Meter 

Hexavalent 30607196 AS 
Chromium 

Sulfides 9030B T 

voe T0-14 GC/MS 

Sulfur D-5504 GC/SCD 
Compounds 

Free Liquid 9095A --

NOTES: 
VOCs = Volatile Organic Compounds 
SVOCs = Semivolatile Organic Compounds 
PCBs = Polychlorinated Biphenyfs 
TCLP = Toxicity Characteristic Leaching Procedure 
GC = Gas Chromatograph 
MS = Mass Spectrometer 
ECO = Electron Capture Detector 
ICP = Inductively-Coupled Plasma 
CV = Cold Vapor 
HRGC = High Resolution Gas Chromatograph 
HRMS = High Resolution Mass Spectrometer 
AS= Semi-Automated Spectrophotometric 
T = Titrimetric 
SCD = Sulfur Chemiluminescence Detector 
DAS = Delivery of Analytical Services 

Title, Revision Date and/or Number 

Sludge/Soil - Corrosivity, US EPA SW-846 3'" 
Edition Method 9045B, Revision 2, December 
1996. 
Laboratory SOP #CORR904OB-001, 02/17/00 

Sludge/Soil- Hexavalent Chromium, USEPA 
SW-846 3rd Edition Methods 3060A and 7196A, 
Revision 2, December 1996. 
Laboratory SOP #CCG-HXCD-404, 03/12/99 

Sludge/Soil - Total Sulfides, US EPA SW-846 3'" 
Edition Methods 9030B and 9034, Revision 2, 
December 1996. 
Laboratory SOP #9030, 02/21/00 

Air - Volatile Organic Compounds, Analysis of 
Volatile Organic Compounds by EPA Methods 
TO-14/TO-14AfTO-15, 
Laboratory SOP #37, 03/10/01 

Air - odorous sulfides, analysis of sulfur 
compounds by modified ASTM Method 5504, 
Rev. 3 
Laboratorv SOP # 13 
Sludge/Soil - Paint Filter Test, USEPA SW843 
3rd Ed. Method 9095A, SOP #FREELIQUID, 
02/18/00 

Modified Fixed Laboratory 
for Project Performing Analysis 

Work 
y or N 

N DAS/Chem Tech 
Consulting 

N DAS/Chem Tech 
Consulting 

N DAS/Chem Tech 
Consulting 

N DAS/Air Toxics, Ltd. 

N DAS/Air Toxics, Ltd. 

N DAS/Chem Tech 
Consulting 

(1) Modified according to Tetra Tech Technical Specification S01-RAC1-174 to account for high percent moisture of the samples. 
(2) Modified according to Tetra Tech Technical Specification S01-RAC1-175 to account for high percent moisture of the samples. 



olatlle Organic Analysis (UG/KG) 

1,2-Dichlorobenzene 

1, 4-Dichlorobenzene 

,emlvolatlle Organic Analysis (UG/KG) 

, 4, 5-Trichlorophenol 

-Methylnaphthalene 

estlclde/PCB Analysis (UG/KG) 

a-BHC I 

EPA Region 
IXPRG 

37000 

3400 

730000 

160000 

36000 

2200000 

2400 

1700 

1700 

29 

90 

1600 

320 

30 

1600 

110 

( 
TABLE 2-1 

SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE -AREA 1 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

MT-SL-101-0010 MT-SL-102-0012 MT-SL-103-0010 MT-SL-DUP-06 

SL-101 SL-102 SL-103 SL-103 
9/11/2001 9/11/2001 9/17/2001 9/17/2001 
0.0-10.0 0.0-12.0 0 0-10.0 0.0-10.0 

None I !None 
Field Dup. MT-SL 
103-0010 

Field Dup. MT-SL-
103-0010 

NHS-1 

700 3.3 UJ 3.3 UJ 3.3 UJ 3.3 

700 10 J 5.7 J 6.8 J 7.0 

900 4.4 J 3.3 UJ 3.3 UJ 3.3 

90 1.7 UJ 1.7 UJ 1.7 UJ 1.7 

60 4.9 J 1.7 UJ 4.3 J 19 

8.2 J 3.5 J 11 J 1.7 

60 1.7 UJ 1.7 UJ 1.7 UJ 7.3 

60 3.3 UJ 33 UJ 3.3 UJ 3.3 

3.3 J 3.9 J 15 J 5.9 

200 28 •J 1.7 UJ 1.7 UJ 1.7 

UJ 

J 

UJ 

UJ 

•J 

UJ 

J 

UJ 

J 

UJ 

MT-SL-104-0010 

SL-104 
9/17/2001 
0.0-10.0 

Field Dup. MT-SL-
104-0010 

!::'. 
u -. -
J 

____:! 

- ...--
5.9 J 

4.8 J 

3.3 u 
6.1 J 

24 J 

62 •J 

1.7 u 
7.0 J 

48 •J 

56 •J 



TABLE 2-1 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE - AREA 1 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE20F4 

Identifier 

Project Screening Criteria 

!Dioxin Analysis (NG/KG) 

1,2,3,4,6,7,6-HpCDD 

'1,2,3,4,6, 7,6-HpCDF 

1,2,3,4, 7,6,9-HpCDF 

1,2,3,4,7,6-HXCDD 

1,2,3,4, 7,6-HxCDF 

1,2,3,6,7,6-HxCDD 

1,2,3,6,7,6-HXCDF 

1,2,3,7,6,9-HxCDD 

1,2,3,7,8-PeCDD 

1,2,3,7,8-PeCDF 

,3,4,6,7,6-HxCDF 

,3,4,7,8-PeCDF 

,3,7,8-TCDF 

DD 

OF 

oxicity Equivalency 

EPA Region 
IXPRG 

NHS-1 

MT-SL-101-0010 

SL-101 
9/11/2001 
00-10.0 

None 

39200 JEB* 

3820 JEB* 

159 JEB 

371 JEB 

157 JEB 

2150 JEB* 

119 J 

1530 JEB 

395 JEB 

89.3 EMPC - -205 

13.9 J 

340000 JEB* 

3510 JEB* 

73600 JEB' 

8980 JEB* 

15000 JEB* 

4120 JEB 

5100 JEB 

839 JEB 

1470 J* - -470 J 

I 14nn J 

MT-SL-102-0012 

SL-102 
9/11/2001 
0.0-12.0 

None 

2580 JEB* 

1130 JEB 

53.2 JEB 

40.4 JEB 

55.2 JEB 

421 JEB 

39.5 J 

135 JEB 

26.5 JEB 

0.8 UJ 

48.4 JEB 

5.8 JEB 13-
4.3 J 

19200 JEB* 

· 870 JEB 

4440 JEB* 

2330 JEB 

2110 JEB 

651 JEB 

142 JEB 

153 JEB 

50.7 J 

63.7 J 

150 J 

MT-SL-103-0010 

SL-103 
9/17/2001 
0.0-10.0 

Field Dup. MT-SL-
103-0010 

69400 JEB* 

6610 JEB* 

530 JEB 

521 JEB 

421 JEB 

3200 JEB* 

262 J 

1760 JEB 

470 JEB 

0.2 UJ 

305 JEB 

29 9 JEB 1~9-
16.5 J 

541000 JEB* 

6460 JEB* 

138000 JES* 

16000 JES* 

19300 JES* 

5740 JES* 

5320 JES 

1060 JEB 

1880 J 

554 J 

J 

MT-SL-DUP-06 

SL-103 
9/17/2001 
0.0-10.0 

Field Dup. MT-SL-
103-0010 

39900 

2870 

286 

259 

217 

1720 

129 

832 

253 

295 

152 

141 

JEB* 

JEB* 

JEB 

JEB 

JEB 

JEB* 

J 

JEB 

JEB 

EMPC 

JEB 

JEB 

7/8-

7.6 J 

272000 JEB* 

3350 JEB 

77200 JEB* 

6910 JEB* 

10200 JEB* 

3550 JES 

2340 JEB 

1010 JEB 

1220 J 

380 J 

J 

MT-SL-104-0010 

SL-104 
9/17/2001 
0.0-10.0 

Field Dup MT-SL-
104-0010 

7970 

1590 

80.2 

57.8 

70.5 

662 

48 6 

195 

40 1 

107 

61.4 

5.7 

g 

3.7 

65200 

1580 

14700 

2010 

3290 

1470 

366 

254 

87.5 

90 

270 

JEB* 

JEB 

JEB 

JEB 

JEB 

JEB 

J 

JEB 

JEB 

EMPC 

JEB 

JEB 

J 

JEB* 

JES 

JEB* 

JEB* 

JEB 

JEB 

JEB 

JEB 

J 

J 

J 



TABLE 2-1 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE - AREA 1 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
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Identifier 

reject Screening Criteria 

AL Metal Analysls (MG/KG) 

Iron 

ead 

Magnesium 

,nganese 

ickel 

'otassium 

elenium 

ilver 

odium 

anadium 

inc 

EPA Region 
IXPRG 

400 

160 

39 

39 

55 

2300 

MT-SL-101-0010 

SL-101 
9/11/2001 
0.0-10.0 

None 

NH S-1 

5.2 

23.7 

5570 

4003 43.5 

580 5.1 

458 

260 1.0 

45 1.8 

8160 

24.4 

1000 128 

( 

MT-SL-102-0012 

SL-102 
9/11/2001 
0.0-12.0 

None 

J 5.3 

24.6 

10700 

45.3 

6.2 

J 518 

u 1.0 

J 6.2 

11300 

25.6 

145 

J 

J 

u 
J 

MT-SL-103-0010 

SL-103 
9/17/2001 
00-10.0 

Field Dup. MT-SL-
103-0010 

4.3 

27.2 

5810 

60.0 

424 

1.0 

1.0 

9410 

17.5 

121 

J 

R 

J 

u 
u 

MT-SL-DUP-06 

SL-103 
9/17/2001 
0.0-10.0 

Field Dup. MT-SL-
103-0010 

5.5 

29.0 

8240 

60.9 

6.8 

478 

2.1 

1.0 

10100 

23.8 

141 

J 

J 

J 

u 

MT-SL-104-0010 

SL-104 
9/17/2001 
0.0-10.0 

Field Dup. MT-SL-
104-0010 

7.41 

34.7 

8350 

10.1 

892 

1.0 

1.0 

8990 

34.0 

183 

J 

J 

J 

u 
u 
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Sample Number MT-SL-101-0010 

Samote Location SL-101 
Date Samoled 9/11/2001 
Interval 0.0-10.0 

QC Identifier None 

Project Screening Criteria 
EPA Region 

NHS-1 
IXPRG 

Miscellaneous Analyses 

Chromium VI (MG/KG) 30 6.1 

K;orrosivity/pH (SU) 7.61 

Redox Potential (mV) 122 1 

Sulfide (MG/KG) 49.0 

u 

J 

!Paint Filter (MUKG) 1@ NA 

NOTES 

MT-SL-102-0012 

SL-102 
9/11/2001 
0.0-12.0 

None 

6.6 

7.43 

58.7 

16.6 

MT-SL-103-0010 MT-SL-DUP-06 MT-SL-104-0010 

SL-103 SL-103 SL-104 
9/17/2001 9/17/2001 9/17/2001 
0.0-10 0 0.0-10.0 0.0-10.0 

Field Dup MT-SL- Field Dup MT-SL- Field Dup MT-SL-
103-0010 103-0010 104-0010 

u 6.3 u 5.5 u 10.9 

7.48 7.61 7.47 

48.2 63.7 77.1 

UJ 15.8 UJ 230 J 280 

NA NA NA 1.0 

EPA Region IX PRG = US EPA Region IX Preliminary Remediation Goals for Residential Soil. PRG values for non-carcinogens have been multiplied by O 1 to adjust to a hazard index of O 1 for consistency with 

human health risk evaluation. (see text section 2. 4 for details ) 

NH S-1 = NHDES Risk Characterization and Management Policy Method 1 Standards for Category S-1 Soil; Section 7.5, Table 3; January 1998, revised April 2001. 
Black background = Criteria exceeded 
U = Analyte not detected above laboratory detection limits 
J = Quantrtation approximate 
UJ = Detection limit approximate 
NA = Not analyzed 
• = From dilution analysis 
EB = Analyte associated with equipment blank contamination 
EMPC = Estimated maximum possible concentration 
# = The EPA Region 9 PRG for dioxins 1s 3 9 ng/kg However, current EPA policy recommends use of 1 ppb (1000 ng/kg) as a cleanup goal 

(EPA OSWER Directive 92004-26 Approach for addressing D1oxm 1n S011 at CERCLA and RCRA Srtes (U S EPA, 1996)) 
@ = Paint filter test criteria 40 CFR 264 314 and EPA SW-846 Detection of any liquid indicates presence of free liquid in the sample and failure of the paint filler test 

UJ 

J 

u 



-

TABLE 2-2 
RCRA ANALYSIS OF SLUDGE - AREA 1 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

MT-SL-A1-SLCOMP MT -SL-DUP-08 

SL-A1 SL-A1 

9/1712001 9/17/2001 

0.0-0.0 0.0-0.0 

Field Dup. MT-SL-A1-SLCOMP Field Dup. MT-SL-A1-SLCOMP 

TCLP 

CLP Volatile Organic Analysis (UG/L) 

OTANALVZED 

CLP Semlvolatlle Organic Analysis (UG/L) 

,4,5-Trichlorophenol 400000 

200000 

100000 

5000 

iscellaneous Analyses 

eactive Gyanide (MG/KG} 

eactive Sulfide (MG/KG) 

NOTES: 

Black Background = Criteria exceeded 

Area 1 sludge composite sample consists of sludge from SL-101, SL-102, SL-103, and SL-104 

No TCLP VOC sample collected from Area 1 sludge 

26 J 

10000 ·J 

1110 

117 

TCLP = Toxicity Characteristic Leaching Procedure: 40 CFR 261, Subpart C, Table 1-41aximum Concentration of Contaminants for the Toxicity 

Characteristic. (except as noted by+) 

U = Not detected above laboratory detection limits 

J = Quantitation approximated 

UJ = Detection limit approximate 

NA = Not analyzed 

• = From dilution analysis 

+=EPA interim guidance level (July 1985) withdrawn April 1998 (U.S. EPA, April 1998b) 

13 J 

7200 • 

814 

113 

u 



ample Number 

ample Location 

Iate Sampled 

!Project Screening Criteria I 
olatlle Organic Compounds Headspace 
nal sis PPBV 

nzene 

hlorobenzene 

,ethylene Chloride 

-Xylene 

etrachloroelhene 

richloroOuoromethane 

ulfur Compounds Headspace Analysis 
PPBV 

,5-Dimelhylthiophene 

-Ethylthiophene 

iophene 

arbon Disulfide 

arbonyl Sulfide 

Diethyl Sulfide 

Dimethyl Disulfide 

imethyl Sulfide 

sopropyl Mercaptan 

lethyl Mercaptan 

hiophene 

NOTES: 

TABLE 2-3 
SUMMARY OF CONTAMINANTS DETECTED IN HEADSPACE AIR SAMPLES 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

MT-SL-104-0010 MT-SL-205-0616 MT-SL-403-0510 MT-SL-704-0207 

SL-104 SL-205 SL-403 SL-704 

9/17/2001 8/30/2001 8/30/2001 8/31/2001 

0.0-10.0 6.0-16.0 5.0-10.0 2.0-7.0 

!None None None Field Dup. MT-SL-704-0207 

AAL 

5 u u 51 U 

14 51 U 

226.51 5 UJ 5 u 27 12001 U 

351.09 5 J 5 u 71 51 U 

175.95 17 J 15 11 12001 U 

351.09 5 UJ 5 u 27 51 U 

88.07 21 J 5 u 
110 UJ 5 u 

~ ~ 
4949.31 5 UJ 9.4 

10 J 4.0 u 4.0 u 40 u 
6.2 J 4.0 u 4.0 u 40 u 
100 J 4.0 u 8.9 40 u 

J 62 Em: 60 

26 J 32 430 40 u 
9.2 J 4.0 u 4.0 u 40 u 

100 J 4.0 u 4.0 u 1600 J 

650 "J 4.0 u 4.0 u 40 UJ 

14 J 4.0 u 4.0 u 2700 J 

J 4.0 u 4.0 u - -
J 4.0 u 4.0 u 

AAL = ENV-A 1400 NHDES 24-hour ambient aire limit 

Black Background = Criteria exceeded 

U = Not detected 

J = Quantitation approximate 

UJ = Detection limit approximate 

MT-SL-DUP-04 

SL-704 

8/31/2001 

2.0-7.0 

Field Dup. MT-SL-704-0207 

5 u 
5 u 

1400 u 
5 

1400 u 
5 u 
5 u 

-
u __.__ 

40 u 
40 u 
40 u 
60 

40 u 
40 u 

2900 J 

3000 J 

40 UJ 



ample Number 

ample Location 

ate Sampled 

pth Interval 

lac Identifier 

EPA 
IProject Screening Criteria Region IX 

PRG 

olatlle Organic Analysis (UG/KG) 

1,2,4-Trichlorobenzene 65000 

1,2-Dichlorobenzene 37000 

1,4-Dichlorobenzene 3400 

160000 

arbon Disulfide 36000 

hlorobenzene 15000 

240 

thyl Acetate 2200000 

,4,5-Trichlorophenol 610000 

5600 

aphthalene 

entachlorophenol 

Pesticide/PCB Analysis (UG/KG) 

1600 

220 

ta-BHC 320 

( 
TABLE 2-4 

SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE - AREA 2 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

MT-SL-201-0616 MT-SL-202-0717 MT-SL-DUP-01 MT-SL-203-0619 

SL-201 SL-202 SL-202 SL-203 

8/29/2001 8/29/2001 8/29/2001 8/29/2001 

6.0-16.0 7.0-17.0 7.0-17.0 6.0-19.0 

None 
Field Dup. MT-SL Field Dup. MT-SL 

None 
202-0717 202-0717 

NH S-1 

15000 200 u 230 u 250 u 39 

66000 200 u 960 620 720 

6000 200 u 230 150 J 53 

200 u 790 850 180 

200 u J 210 J 

6000 200 u 230 u 250 u 180 

100 27 J 28 J 28 J 20 

200 u 170 J 280 J 64 

120000 63000 u 3600 J 38000 u 39000 

5200 J 15000 u 15000 u 1700 

25000 u 1700 J 2000 J 16000 

J 3100 

25000 u 

700 6.1 51 20 

90 2.5 u 14 J 3.1 

6.0 EB 220 *JEB 450 *JEB 16 

49 u 110 290 u 61 

60 2.5 u 13 15 u 18 

MT-SL-204-0618 MT-SL-205-0616 

SL-204 SL-205 

8/29/2001 8/30/2001 

6.0-18.0 6.0-16.0 

None None 

J 35 J 170 u 
940 67 J 

J 140 J 15 J 

u 210 170 u 
60 J 300 

u 120 J 170 u 
J 25 J 19 J 

J 490 56 J 

u 59000 u 2600 UJ 

J 24000 u 1000 UJ 

u 24000 u 1000 UJ 

J R R 

u 1000 UJ 

J 2600 UJ 

u 1000 UJ 

10 4.0 u 
u 2.4 u 2.0 u 

EB 22 EB 2.0 u 
u 38 J 40 u 

9.7 2.0 u 



TABLE 2-4 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE -AREA 2 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 4 

ample Number MT-SL-201-0616 MT-SL-202-0717 

ample Location SL-201 SL-202 

ale Sampled 8/29/2001 8/29/2001 

epth Interval 6.0-16.0 7.0-17.0 

C Identifier None 
Field Dup. MT-SL 
202-0717 

EPA 
roject Screening Criteria Region IX NHS-1 

PRG 

2.5 u 2.9 

Dieldrin 30 60 4.9 u 8.5 

Endrin Ketone 4.9 u 5.7 

amma-Chlordane 1600 2.5 u 330 

Heptachlor Epoxide 100 2.5 u 11 

Dioxin Analysis (NG/KG) 

1,2,3,4,6,7,8-HpCDD 7760 . 51100 

1,2,3,4,6,7,8-HpCDF 1690 2700 

1,2,3,4, 7,8,9-HpCDF 76.8 28.3 

1 ,2 ,3 ,4 ,7 ,8-HxCDD 24.6 120 

1,2,3,4,7,8-HxCDF 40.9 177 

1,2,3,6,7,8-HxCDD 392 1400 

1,2,3,6,7,8-HxCDF 15 49.5 

1,2 ,3, 7 ,8,9-HxCDD 94.9 451 

1,2,3,7,8-PeCDD 19.7 135 

1,2,3,7,8-PeCDF 1.5 J 4.1 

,3,4,6,7,8-HxCDF 29.8 139 

,3,4,7,8-PeCDF 2 JEB 9.7 

UJ 

J 

u 
·J 

J 

J• 

EMPC• 

J 

J 

J 

EMPc• 

J 

J 

J 

J 

J 

JEB 

I 169- 35-

,3,7,8-TCDF 1.7 J 4.7 J 

DD 52700 . 443000 J· 

OF 3200 1500 EMPC• 

13600 J· 88400 J· 

4670 J• 2600 J· 

MT-SL-DUP-01 MT-SL-203-0619 MT-SL-204-0618 MT-SL-205-0616 

SL-202 SL-203 SL-204 SL-205 

8/29/2001 8/29/2001 8/29/2001 8/30/2001 

7.0-17.0 6.0-19.0 6.0-18.0 6.0-16.0 

Field Dup. MT-SL 
None None None 

202-0717 

35 3.1 u 3.2 2.0 u 
29 u 6.1 u 4.6 u 4.0 u 
29 u 6.1 u 5.8 4.0 u 

660 •J 4.5 13 2.0 u 
3.1 u 2.4 u 2.0 u 

132000 J· 19700 . 90300 . 427 

5400 J• 1500 . 9800 . 95.5 

91.3 J 103 265 J 3.3 J 

220 J 78.8 285 0.9 J 

184 J 121 294 1.9 J 

3000 EMPC 1070 2500 EMPC• 14.4 

67.5 J 35.1 227 1.8 J 

422 J 314 997 4 J 

89.2 J 77.9 161 0.64 EMPC 

13.2 J 3.3 J 0.2 u 0.09 u 
220 J 60.6 375 3.6 J 

25.4 JEB 5.2 JEB 22.8 JEB 0.31 EMPC 

236- 324- 46 4 0.68 J 

10.1 J 3.4 J 10.8 J 0.24 EMPC 

1370000 J• 157000 . 762000 . 6260 . 
8500 J· 2330 16700 . 164 

210000 J· 32800 J· 155000 J• 817 J 

12900 J· 4170 J· 25100 J• 291 J 



( 

TABLE 2-4 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE -AREA 2 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 3 OF 4 

pth Interval 

Identifier 

roject Screening Criteria 

oxicity Equivalency 

'AL Metal Analysis (MG/KG) 

gnesium 

nganese 

rcury 

!Potassium 

EPA 
Region IX I NH S-1 

PRG 

15 I 0.95 

400 4003 

180 

2.3 13 

160 580 

11 

MT-SL-201-0616 MT-SL-202-0717 

SL-201 SL-202 

8/29/2001 8/29/2001 

6.0-16.0 7.0-17.0 

None 
Field Dup. MT-SL 
202-0717 

1760 J 1800 

1510 J 8300 

324 JEB 1680 

51 J 177 

173 J 630 

28 J 85.2 

200 J 990 

59701 

0.271 0.29 

J 3150 

J 328 

3.9 

13.0 6.5 

10100 7110 

20.6 8.0 

4010 1850 

148 90.5 

0.040 J 0.46 

17.9 8.7 

2410 J 671 

MT-SL-DUP-01 

SL-202 

8/29/2001 

7.0-17.0 

Field Dup. MT-SL 
202-0717 

J• 8700 

J• 4400 

JEB 1050 

J 464 

J 287 

J 181 

J .. 
I 70301 

0.40 

J 11200 

J 626 

4.8 

8.8 

9310 

8.3 

2170 

108 

J 0.31 

9.6 

J 521 

( 

MT-SL-203-0619 MT-SL-204-0618 MT-SL-205-0616 

SL-203 SL-204 SL-205 

8/29/2001 8/29/2001 8/30/2001 

6.0-19.0 6.0-18.0 6.0-16.0 

None None None 

J• 4640 J 6500 J• 80.7 J 

J* 3050 J 3400 J* 108 J 

JEB 887 JEB 2170 JEB 11.7 JEB 

J 147 J 685 J 7.2 J 

J 302 J 638 J 2.3 J 

J 78.1 J 327 J 1.4 UJ 

J 510 J J 10 J 

I 35901 I 77301 I 4760 

I 0.16 I 0.41 0.30 

J ..... J .... J 15701 J 

J J I J 1811 J 

2.4 5.7 4.0 

14.5 10.7 5.6 

4120 11000 6220 

13.6 6.3 6.2 

1310 2540 1380 

137 130 74.2 

J 0.080 J 0.080 J 0.28 J 

7.1 15.2 7.6 

J 510 J 620 J 4641 J 



TABLE 2-4 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE - AREA 2 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE4OF 4 

Sample Number MT-SL-201-0616 MT-SL-202-0717 

!Sample Location SL-201 SL-202 

Pate Sampled 8/29/2001 8/29/2001 

Depth Interval 6.0-16.0 7.0-17.0 

laC Identifier None 
Field Dup. MT-SL 
202-0717 

EPA 
Project Screening Criteria Region IX NHS-1 

PRG 

Sodium 103 J 822 

~anadium 55 16.4 10.3 

~inc 2300 1000 34.2 25.8 

Miscellaneous Analyses 

K:hromium VI (MG/KG) 30 2.5 u 2.2 

Corrosivity/pH (SU) 8.21 8.56 

IRedox Potential (mV) 336.5 281.2 

Sulfide (MG/KG) 180 J 230 

Paint Filter (MUKG) 1@ NA 

NOTES: 

u 

J 

NA 

MT-SL-DUP-01 MT-SL-203-0619 MT-SL-204-0618 MT-SL-205-0616 

SL-202 SL-203 SL-204 SL-205 

8/29/2001 8/29/2001 8/29/2001 8/30/2001 

7.0-17.0 6.0-19.0 6.0-18.0 6.0-16.0 

Field Dup. MT-SL 
None None None 

202-0717 

1140 456 154 85.3 

11.2 0.64 u 11.7 8.6 

31.6 34.6 35.9 22.6 

2.7 u 3.0 UJ 2.3 UJ 2.5 

10.35 8.39 7.97 7.63 

324.1 299.5 312 352 

110 J 77.0 J 140 J 55.0 

NA NA NA 1.0 

EPA Region IX PRG = US EPA Region IX Preliminary Remediation Goals for Residential Soil. PRG values for non-carcinogens have been multiplied by 0.1 to adjust to a hazard index of 0.1 for consistency with human 

health risk evaluation. (see text section 2 .4 for details.) 
NH S-1 = NHDES Risk Characterization and Management Policy Method 1 Standards for Category S-1 Soil; Section 7 .5, Table 3; January 1998, revised April 2001. 

Black background = Criteria exceeded 

U = Analyte not detected above laboratory detection limits 

J = Quantitation approximate 

UJ = Detection limit approximate 

NA = Not analyzed 

• = From dilution analysis 

EB = Analyte associated with equipment blank contamination 

EMPC = Estimated maximum possible concentration 

#=The EPA Region 9 PRG for dioxins is 3.9 ng/kg. However, current EPA policy recommends use of 1 ppb (1000 ng/kg) as a cleanup goal. 

(EPA OSWER Directive 9200.4-26: Approach for addressing Dioxin in Soil at CERCLA and RCRA Siles (U.S. EPA, 1998)) 

@ = Paint filter lest criteria: 40 CFR 264.314 and EPA SW-846. Detection of any liquid indicates presence of free liquid in the sample and failure of the paint filter test 

u 

u 

J 

u 



Sample Number 

Sample Location 

Dale Sampled 

Depth Interval 

TABLE 2-5 
RCRA ANALYSIS OF SLUDGE - AREA 2 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

MT-SL-A2-SLCOMP MT -SL-DUP-02 

SL-A2 SL-A2 

8/29/2001 8/29/2001 

0.0-0.0 0.0-0.0 

QC Identifier Field Dup. MT-SL-A2-SLCOMP Field Dup. MT-SL-A2-SLCOMP 

Project Screening Criteria TCLP 

lfCLP Volatlle Organic Analysis (UG/L) 

NOT ANAL VZED 

lfCLP Semlvolatlle Organic Analysis (UG/L) 

2,4,5-Trichlorophenol 400000 

4-Methylphenol 200000 

Pentachlorophenol 100000 

TCLP Metal Analysis (UG/L) 

Barium 100000 

Chromium 5000 

ead 5000 

Miscellaneous Analyses 

Corrosivily/pH (SU) 

Reactive Cyanide (MG/KG) 250 + 

~eactive Sulfide (MG/KG) 500+ 

NOTES: 

Black Background = Criteria exceeded 

Area 1 sludge composite sample consists of sludge from SL-101, SL-102, SL-103, and SL-104 

No TCLP voe sample collected from Area 1 sludge 

37 53 

19 J 45 

500 . 770 

46.3 J 159 

9.4 J 204 

3.0 UJ 3.7 

8.12 10.4 

0.4 u 0.4 

39.6 u 39.6 

TCLP = Toxicity Characteristic Leaching Procedure: 40 CFR 261, Subpart C, Table 1-Maximum Concentration of Contaminants for the Toxicity 
Characteristic. (excepl as noted by +) 

U = Not detected above laboratory detection limits 

J = Quantitation approximated 

UJ = Detection limit approximate 

NA = Not analyzed 

• = From dilution analysis 

+ = EPA interim guidance level (July 1985) withdrawn April 1998 (U.S. EPA, April 1998b) 

J . 

J 

J 

J 

u 
u 



TABLE 2-6 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE -AREA 3 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Sample Number MT-SL-301-0208 MT-SL-302-0309 MT-SL-303-0018 

Sample Location SL-301 SL-302 SL-303 

bate Sampled 8/30/2001 8/30/2001 8/30/2001 

nterval 2.0-8.0 3.0-9.0 6.0-18.0 

lac Identifier None None None 

EPA 
Project Screening Criteria Region IX NHS-1 

PRG 

IVolatlle Organic Analysis (UG/KG) 

1,2-Dichlorobenzene 37000 66000 330 u 240 u 130 

lcarbon Disulfide 36000 400 330 u 240 u 64 

tToluene 52000 100000 330 u 240 u 220 

lsemivolatile Organic Analysis (UG/KG) 

12,4,5-Trichlorophenol ... 2200 u 470 u 

-t-laphthalene 900 u 190 u 
1Penlachlorophenol 2200 u 470 u 

IPeS1icide/PCB Analysis (UG/KG) 

14,4'-DDD 2400 700 1.7 u 1.8 UJ 5.0 

14,4'-DDE 1700 700 1.7 u 1.8 UJ 7.4 

!alpha-Chlordane 1600 1.6 0.93 UJ 3.2 

IAroclor-1254 220 8.6 J 18 u 18 

19amma-Chlordane 1600 1.7 0.93 UJ 5.0 

loioxln Analysis (NG/KG) 

1,2 ,3,4,6, 7 ,8-HpCDD 22570 . 479 548 

1,2 ,3,4,6, 7 ,8-HpCDF 2250 . 67.4 56.1 

1,2,3,4,7,8,9-HpCDF 84.9 J 3.6 J 3.4 

1,2,3,4,7,8-HxCDD 123 1.8 J 2.2 

1,2,3,4,7,8-HxCDF 86.1 2.1 J 2.4 

1,2,3,6,7,8-HxCDD 1390 21.7 22.2 

1,2,3,6,7,8-HxCDF 76 EB 1.3 JEB 2.2 

1,2,3,7,8,9-HxCDD 452 EB 5.2 EB 8.3 

1,2,3,7,8,9-HxCDF 0.5 u 0.3 u 1 

1,2 ,3, 7 ,8-PeCDD 97.2 JEB 0.91 JEB 1.3 

12,3,4,6,7,8-HxCDF 150 J 2.6 J 3.5 

12,3,4,7,8-PeCDF 12.7 0.25 EMPC 0.3 

2,3,7,8-TCDD - 0.61 J 0.72 

2,3,7,8-TCDF 3.9 EMPC 0.51 J 0.2 

bcoo 248220 EB* 1960 JEB* 5320 

PCDF 2210 JEB 158 JEB 48.8 

[Total HpCDD 42930 J* 854 J 1100 

Total HpCDF 5240 J* 238 J 134 

TotalHxCDD 5900 JEB* 103 JEB 134 

Total HxCDF 3590 JEB 73.8 JEB 48.5 

TotalPeCDD 2020 JEB 15.3 JEB 10.3 

trotal PeCDF 679 J 9.8 J 4.4 

trotal TCDD 364 J 0.99 J 2 

trotal TCDF 48.9 JEB 2.3 JEB 2 

tToxicily Equivalency 1000' 620 J 11 J 13 

J 

J 

J 

J 

J 

J 

J 

J 

J 

UJ 

J 

J 

J 

J 

JEB 

EB 

EMPC 

JEB 

J 

u 
J 

u 
EB* 

JEB 

J 

J 

JEB 

JEB 

JEB 

J 

J 

JEB 

J 



-
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TABLE 2-6 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE - AREA 3 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 2 

MT-SL-301-0208 MT-SL-302-0309 MT-SL-303-0618 

SL-301 SL-302 SL-303 

8/30/2001 8/30/2001 8/30/2001 

2.0-8.0 3.0-9.0 6.0-18.0 

None None None 

EPA 
Region IX NH S-1 

PRG 

15 0.95 0.15 0.28 0.24 

28100 J 671 J 2570 J 
i----+-------+---+-------1----u 

1000 I 4230 12000 J 122 J 519 J 
11--------------t----1 t---+-------+---+-------+---11 

2.2 2~ 3. 
8.7 5.7 6.6 

3370 5360 5560 

400 4003 8.7 4.2 7.2 

839 1500 1440 

180 143 74.6 134 

2.3 13 0.040 J 0.15 J 0.060 J 

160 580 7.0 7.2 11.2 

413 J 712 J 623 J 

138 98.5 U 98.1 U 

55 5.9 9.1 6.8 

2300 1000 23.9 18.3 20.7 

lscellaneous Analyses 

30 2.2 UJ 2.2 U 2.2 UJ 

383.1 447.6 410.2 

90.0 J 35.0 J 140 J 

1@ NA NA NA 

NOTES: 

EPA Region IX PRG = US EPA Region IX Preliminary Remediation Goals for Residential Soil. PRG values for non-carcinogens have been multiplied 

by 0.1 to adjust to a hazard index or 0.1 for consistency with human health risk evaluation. (see text section 2.4 for details.) 

NH S-1 = NHDES Risk Characterization and Management Policy Method 1 Standards for Category S-1 Soil; Section 7.5, Table 3; January 1998, 

revised April 2001. 

Black background = Criteria exceeded 

U = AnaJyte not detected above laboratory detection limits 

J = Quantitation approximate 

UJ = Detection limit approximate 

NA = Nol analyzed 

• = From dilution analysis 

EB = Analyte associated with equipment blank contamination 

R = Rejected 

EMPC = Estimated maximum possible concentration 

#=The EPA Region 9 PRG for dioxins is 3.9 ng/kg. However, current EPA policy recommends use of 1 ppb (1000 ng/kg) as a cleanup goal. 

{EPA OSWER Directive 9200.4-26: Approach for addressing Dioxin in Soil at CERCLA and RCRA Sites (U.S. EPA, 1998)) 

@=Paint filter test criteria: 40 CFR 264.314 and EPA SW-846. Detection of any liquid indicates presence of free liquid in the sample and failure 

the paint filter test 



Sample Number 

Sample Location 

Date Sampled 

nterval 

QC Identifier 

Project Screening Criteria 

TABLE 2-7 
RCRA ANALYSIS OF SLUDGE - AREA 3 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

MT-SL-301-0208 MT-SL-302-0309 

SL-301 SL-302 

8/30/2001 8/30/2001 

2.0-8.0 3.0-9.0 

None None 

TCLP 

rTCLP Volatile Organic Analysts (UG/L) 

12-Butanone 200000 10 u 10 

rTCLP Semivolatile Organic Analysis (UG/L) 

Pentachlorophenol 100000 9 J 25 

ITCLP Metal Analysis (UG/L) 

Barium 100000 56.9 57.6 

~hromium 5000 12.8 J 7.7 

,_ead 5000 3.0 u 3.0 

Miscellaneous Analyses 

Corrosivily/pH (SU) 7.87 6.55 

Reactive Cyanide (MG/KG) 250 + 0.4 u 0.4 
Reactive Sulfide (MG/KG) 500+ 40.1 u 40 

NOTES: 

TCLP VOC samples collected from 6-8 feet bgs in SL-301, 4-8 feet bgs in SL-302, 8-12 feet bgs in SL-303 

MT-SL-303-0618 

SL-303 

8/30/2001 

6.0-18.0 

None 

u 21 

u 25 

46.6 

J 57.7 

u 3.2 

7.56 

u 0.4 

u 39.6 

TCLP = Toxicity Characteristic Leaching Procedure: 40 CFR 261, Subpart C, Table 1--Maximum Concentration of Contaminants for the Toxicity 

Characteristic. (except as noted by+) 

U = Nol detected above laboratory detection limits 

J = Quantitation approximated 

+=EPA interim guidance level (July 1985) withdrawn April 1998 (U.S. EPA, April 1998b) 

u 

J 

J 

u 
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TABLE 2-8 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE -AREA 4 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

MT -SL-401-0511 MT-SL-402-0311 MT-SL-403-0510 

SL-401 SL-402 SL-403 

8/30/2001 8/3012001 8/3012001 

5.0-11.0 3.0-11.0 5.0-10.0 

None None None 

EPA 
rojecl Screening Criteria Region IX NH 5-1 

PRG 

olatlle Organic Analysis (UG/KG) 

1,2,4-Trichlorobenzene 65000 15000 430U 83J 590 U 

1,2-Dichlorobenzene 37000 66000 2800 13000 3800 

1,4-Dichlorobenzene 3400 6000 440 2200 670 

2000 510 850 U 590 U 

160000 9000 590 620 J J 

36000 400 I 150 
----------,---

310 J 

15000 6000 430 U 850 U 480 J 

240 100 49 J 850 U 79 J 

2200000 610 1500 1400 

5700 2000 170 J 850 U 590 u 
52000 100000 1200 9200 5500 J 

21000 500000 430 U 280 J 0 

emlvolatlle Organic Analysis (UG/KG) 

J 27000 u 
1800 J 

*J R 

u 11000 UJ 

aphthalene 5600 5000 15000 u 7 J 11000 u 
3000 3300 1600 J 4900 u 27000 u 

3700000 56000 6500 J 5800 11000 u 
estlclde/PCB Analysts (UG/KG) 

90 60 4.6 3.4 u 2.2 UJ 

220 180 86 42 J 

loxln Analysis (NG/KG) 

1,2,3,4,6, 7,8-HpCDD 1550 12570 924 

1,2,3,4,6,7,8-HpCDF 132 421 74.8 

1,2,3,4,7,8,9-HpCDF 7.4 29.1 5.2 u 
1,2,3,4,7,8-HxCDD 6.2 EMPC 22.8 3.1 u 
1,2,3,4,7,8-HxCDF 6.6 21.6 2.7 u 
1,2,3,6,7,8-HxCDD 58 199 32.1 

1,2,3,6,7,8-HxCDF 4.7 JEB 15.1 EB 2.7 u 
1,2,3,7,8,9-HxCDD 21.9 EB 74.7 EB 7.8 EMPC 

1,2,3, 7 ,8-PeCDD 4.4 JEB 13.5 JEB 3.6 u 
1,2,3,7,8-PeCDF 0.7 u 25.3 EMPC 11.7 

,3,4,6,7,8-HxCDF 7.3 4.7 u 2.9 u 
,3,4,7,8-PeCDF 0.99 J 2.5 J 2.2 u 
,3,7,8-TCDD 3.9 1.2 3.4 1.8 u 
,3,7,8-TCOF 0.68 EMPC 2 u 1.1 u 



TABLE 2-8 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE - AREA 4 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 3 

ample Number MT-SL-401-0511 MT-SL-402-0311 

ample Location SL-401 SL-402 

ate Sampled 8/30/2001 8/30/2001 

5.0-11.0 3.0-11.0 

C Identifier None None 

EPA 
roiect Screening Criteria Region IX NH S-1 

PRG 

COD 22680 EB• 94580 

CDF 190 JEB 651 

otal HpCDD 2770 J 22120 

otalHpCOF 339 J 1170 

otal HxCDD 325 JEB 1130 

otal HxCDF 129 JEB 409 

otal PeCDD 45 JEB 230 

otal PeCDF 22.5 J 57.4 

otal TCDD 5 J 16.7 

otal TCDF 9.6 JEB 13.9 

oxicity Equivalency 1000• 36 J 190 

AL Metal Analysis (MG/KG) 

luminum 

Barium 540 750 35.9 23.0 

15 0.95 0.25 0.23 

MT-SL-403-0510 

SL-403 

8/30/2001 

5.0-10.0 

None 

EB• 9150 JEB• 

JEB 130 EMPC 

J· 1500 J 

J 237 J 

JEB 140 JEB 

JEB 95.9 JEB 

JEB 8.2 JEB 

J 11. 7 J 

J 1.8 UJ 

JEB 3.2 EMPC 

J 15 J 

24.2 

0.29 

28600 J 50000 J 11900 J 

12000 1000 I 10100- 23100- 4210 

5.7 5.3 J 5.0 

17.4 25.1 13.0 

9080 9980 8550 

400 4003 16.9 27.8 10.8 

2990 1320 2280 

I a19- 2590- 472 

2.3 13 0.030 J 0.020 UJ 0.020 J 

160 580 14.8 12.3 15.5 

16 0 J 6 7 J 1040 J 

39 45 1.0 u 1.7 1.0 u 
3 98.2 u 

J UJ 1.1 UJ 

u 2.6 

40.6 
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TABLE 2-8 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE-AREA 4 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 3 OF 3 

!Sample Number MT-SL-401-0511 MT-SL-402-0311 

!Sample Location SL-401 SL-402 

pate Sampled 8/30/2001 8/30/2001 

nterval 5.0-11.0 3.0-11.0 

~ Identifier None None 

EPA 
Project Screening Criteria Region IX NHS-1 

PRG 

Miscellaneous Analyses 

!Chromium VI (MG/KG) 30 2.9 UJ 2. 

IRedox Polential (mV) 330.3 32 .3 

!Sulfide (MG/KG) 150 J 3 

Painl Filter (ML/KG) NA -NOTES: 

MT-SL-403-0510 

SL-403 

8/30/2001 

5.0-10.0 

None 

u 
9. 

J 40.0 

NA 

EPA Region IX PRG = US EPA Region IX Preliminary Remediation Goals for Residential Soil. PRG values for non-carcinogens have been multiplied 

by 0.1 to adjust to a hazard index of 0.1 for consislency with human health risk evaluation. (see text section 2.4 for details.) 

NH S-1 = NHDES Risk Characterization and Management Policy Method 1 Standards for Calegory S-1 Soil; Section 7.5, Table 3; January 1998, 

revised April 2001. 

Black background = Crileria exceeded 

U = Analyte not delecled above laboratory delection limits 

J = Quantitation approximale 

UJ = Deleclion limit approximate 

NA = Not analyzed 

• = From dilution analysis 

R = Rejected 

EMPC = Estimated maximum possible concentration 

#=The EPA Region 9 PRG for dioxins is 3.9 ng/kg. However, current EPA policy recommends use of 1 ppb (1000 ng/kg) as a cleanup goal. 

(EPA OSWER Directive 9200.4-26: Approach for addressing Dioxin in Soil al CERCLA and RCRA Sites (U.S. EPA, 1998)) 

@ = Paint filter lest criteria: 40 CFR 264.314 and EPA SW-846. Detection of any liquid indicates presence of free liquid in the sample and failure of 

the paint filter test 



TABLE 2-9 
RCRA ANALYSIS OF SLUDGE - AREA 4 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

~ample Number MT-SL-401--0511 MT-SL-402--0311 

~ample Location SL-401 SL-402 

Pate Sampled 8/30/2001 8/30/2001 

nterval 5.0-11.0 3.0-11.0 

QC Identifier None None 

Project Screening Criteria TCLP 

TCLP Volatile Organic Analysis (UG/L) 

1,4-Dichlorobenzene 7500 6 J 8 

2-Butanone 200000 31 100 

Chlorobenzene 100000 10 u 10 

Tetrachloroethene 700 1 J 10 

TCLP Semivolatile Organic Analysis (UG/L) 

2,4,5-Trichlorophenol 400000 3 J 25 

14-Methylphenol 200000 4900 . 2100 

Pentachlorophenol 100000 10 J 4 

rTCLP Metal Analysis (UG/L) 

Barium 100000 34.4 55.0 

~hromium 5000 11.4 J 10.6 

Miscellaneous Analyses 

~orrosivity/pH (SU) 8.32 7.89 

Reactive Cyanide (MG/KG) 250 + 0.4 u 0.4 

Reactive Sulfide (MG/KG) 500 + 40 40 

NOTES: 

TCLP voe samples collected from 5-8 feet bgs in SL-401, 4-8 feet bgs in SL-402, 4-8 feet bgs in SL-403 

MT-SL-403--0510 

SL-403 

8/30/2001 

5.0-10.0 

None 

J 

u 

u . 
J 

J 

u 
u 

TCLP = Toxicity Characteristic Leaching Procedure: 40 CFR 261, Subpart C, Table 1-Maximum Concentration of Contaminants for the Toxicity 

Characteristic. (except as noted by+) 

TCLP = 40 CFR 261, Subpart C, Table 1-Maximum Concentration of Contaminants for the Toxicity Characteristic 

U = Not detected above laboratory detection limits 

J = Quantitation approximated 

R= Rejected 

+=EPA interim guidance level (July 1985) withdrawn April 1998 (U.S. EPA, April 1998b) 

2 J 

10 u 
6 J 

10 u 

3 J 

2 J 

25 u 

50.2 

47.4 J 

7.68 

0.4 u 
40 u 



lsample Number 

lsample Location 

bate Sampled 

nterval 

QC Identifier 

EPA 
0 roject Screening Criteria Region IX 

PRG 

!volatile Organic Analysis (UG/KG) 

NONE DETECTED 

Semlvolatlle Organic Analysis (UG/KG) 

Di-n-Butylphthalate 610000 

Destlclde/PCB Analysis (UG/KG) 

~roclor-1254 220 

Dioxin Analysis (NG/KG) 

1,2,3,4,6,7,8-HpCDD 

1,2,3,4,6,7 ,8-HpCDF 

1,2,3,4,7 ,8,9-HpCDF 

1,2,3,4,7,8-HXCDD 

1,2,3,4,7,8-HXCDF 

1,2,3,6,7,8-HXCDD 

1,2,3,6,7,8-HXCDF 

1,2,3,7,8,9-HXCDD 

1,2,3, 7,8,9-HXCDF 

1,2 ,3, 7 ,8-PeCOD 

1,2 ,3, 7 ,8-PeCDF 

12,3,4,6,7,8-HXCDF 

2,3,7,8-TCDD 3.9 

2,3,7,8-TCDF 

bcOD 

bcDF 

( 

TABLE 2-10 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE - AREA 5 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

MT-SL-501-0020 MT-SL-DUP-05 

SL-501 SL-501 

9/4/2001 9/4/2001 

0.0-20.0 0.0-20.0 

Field Dup. MT-SL-501-0020 Field Dup. MT-SL-501-0020 

NH S-1 NH Bkgd 

1000000 170 u 37 JEB 

17 u 17 u 

13.7 JEB 7.8 JEB 

1.4 JEB 1.1 JEB 

0.5 u 0.4 u 
0.4 u 0.3 u 
0.2 u 0.2 u 
0.4 u 0.3 u 
0.2 u 0.2 u 
0.4 u 0.3 u 
0.3 u 0.2 u 
0.4 u 0.3 u 
0.3 u 0.2 u 
0.3 u 0.2 u 
0.3 u 0.2 u 

R R 

129 J 70.8 J 

3.1 J 2.2 J 

MT-SL-502-0012 MT-SL-503-0012 

SL-502 SL-503 

9/4/2001 9/4/2001 

0.0-12.0 0.0-12.0 

None None 

23 JEB 1800 u 

17 u 4.0 J 

287 JEB 430 JEB 

39.9 EB 41.2 EB 

3.4 J 2.8 J 

0.88 J 2.1 J 

1.3 J 2.1 J 

8.3 15.2 

0.6 J 1.4 J 

2.2 J 7.1 

0.76 u 0.74 EMPC 

0.5 u 1.1 J 

0.3 u 0.27 J 

1.3 J 2.7 J 

0.64 J 0.39 J 

0.36 J 0.57 EMPC 

3070 J 3370 J• 

104 64.8 



TABLE 2-10 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE -AREA 5 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 3 

Sample Number MT-SL-501-0020 

lsample Location SL-501 

Date Sampled 9/4/2001 

Interval 0.0-20.0 

be Identifier Field Dup. MT-SL-501-0020 

EPA 
Project Screening Criteria Region IX NHS-1 NH Bkgd 

PRG 

tTotal HpCDD 24.3 

MT-SL-DUP-05 

SL-501 

9/4/2001 

0.0-20.0 

Field Dup. MT-SL-501-0020 

JEB 13 

tTotal HpCDF 5 JEB 3.3 

tTatal HxCDD 1.7 J 0.61 

tTotal HxCDF 1.1 UJ 0.4 

tTotal PeGDD 0.4 UJ 1.4 

tTotal PeCDF 0.3 UJ 0.2 

tTotal TCDD 0.3 UJ 0.2 

tTatal TCDF 0.2 UJ 0.2 

tT oxicily Equivalency 1000• 0.16 J 0.096 

tTAL Metal Analysis (MG/KG) 

!Aluminum 

- ~ 
5280 

!Antimony 8 4 

~ !Arsenic 11 . . 
Barium 540 750 21.4 16.9 

Beryllium 15 0.95 0.95 0.24 UJ 0.32 

lcalcium 945 719 

lchromium 12000 1000 16.8 J-
lcobah 2.7 3.1 

!copper 5.7 5.4 

ran 5040 6120 

lead 400 4003 51 2.2 3.2 

Magnesium 1290 1500 

Manganese 180 93.1 77.6 

Mercury 2.3 13 0.31 0.020 UJ 0.020 

Nickel 160 580 23 10.2 10.7 

0 otassium 870 J 729 

MT-SL-502-0012 MT-SL-503-0012 

SL-502 SL-503 

9/4/2001 9/4/2001 

0.0-12.0 0.0-12.0 

None None 

JEB 485 JEB 849 JEB 

JEB 164 JEB 115 JEB 

EMPC 33.1 J 91.6 J 

UJ 35.3 J 41.7 J 

EMPC 2.9 JEB 9.8 JEB 

UJ 2.5 J 7.7 J 

UJ 0.64 JEB 1 JEB 

UJ 1.4 JEB 0.97 JEB 

J 5.8 J 9.7 J 

u J ~ 
16.4 J 18.2 J 

J 0.25 UJ 0.24 UJ 

568 2970 

J - J ~ J 

2.5 2.8 

4.4 6.1 

4740 5760 

3.8 5.7 

1140 1550 

113 J 145 J 

UJ 0.10 J 0.030 J 

6.8 16.1 

J 505 J 549 J 



TABLE 2-10 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE -AREA 5 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 3 OF 3 

Sample Number MT-SL-501-0020 

Sample Location SL-501 

Pate Sampled 9/4/2001 

nlerval 0.0-20.0 

( 

pC Identifier Field Dup. MT-SL-501-0020 

EPA 
Project Screening Criteria Region IX NH S-1 NH Bkgd 

PRG 

~AL Metal Analysis (MG/KG) cont. 

IVanadium 55 7.9 

Zinc 2300 1000 19.2 

Miscellaneous Analyses 

Chromium VI (MG/KG) 30 2.1 

Redox Potential (mV) 515.8 

Sulfide (MG/KG) 5.1 

Paint Filler (ML/KG) 1@ 

NOTES: 

MT-SL-DUP-05 MT-SL-502-0012 MT-SL-503-0012 

SL-501 SL-502 SL-503 

9/4/2001 9/4/2001 9/4/2001 

0.0-20.0 0.0-12.0 0.0-12.0 

Field Dup. MT-SL-501-0020 None None 

9.6 7.4 10.5 

20.4 14.8 u 42.4 

u 2.1 u 3.0 J 2.4 

517.8 504.9 489.3 

u 5.1 u 5.2 u 5.9 

NA NA NA 

EPA Region IX PRG = US EPA Region IX Preliminary Remediation Goals for Residential Soil. PRG values for non-carcinogens have been multiplied by 0.1 to adjust lo a hazard index of 0.1 for consistency with 

human health risk evaluation. (see text section 2.4 for details.) 

NH S-1 = NHDES Risk Characterization and Management Policy Method 1 Standards for Category S-1 Soil; Section 7.5, Table 3; January 1998, revised April 2001. 

NH Bkgd = NHDES RCMP Background Concentrations of Metals in Soil; Section 1.5(4)(c), Table 1; January 1998, revised April 2001. 

Black background = Criteria exceeded 

U = Analyte not detected above laboratory detection limits 

J = Quantitation approximate 

UJ = Detection limit approximate 

NA = Nol analyzed 

EB = Analyte associated with equipment blank contamination 

R = Rejected 

EMPC = Estimated possible maximum concentration 

Samples collected from Area 5 were classified as "sludge" for purposes of analysis. However, visual or 01 factory evidence of tannery waste/sludge 

was not found. 

#=The EPA Region 9 PRG for dioxins is 3.9 ng/kg. However, current EPA policy recommends use of 1 ppb (1000 ng/kg) as a cleanup goal. 

(EPA OSWER Directive 9200.4-26: Approach for addressing Dioxin in Soil al CERCLA and RCRA Siles (U.S. EPA, 1998)) 

@ = Paint filter test criteria: 40 CFR 264.314 and EPA SW-846. Detection of any liquid indicates presence of free liquid in the sample and failure of the paint filler test 

u 

u 
NA 



TABLE 2-11 
RCRA ANALYSIS OF SLUDGE - AREA 5 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Sample Number MT-SL-501-0020 MT -SL-DUP-05 MT-SL-502-0012 

Sample Location SL-501 SL-501 SL-502 

Date Sampled 9/4/2001 9/4/2001 9/4/2001 

nterval 0.0-20.0 0.0-20.0 0.0-12.0 

iOC Identifier 
Field Dup. MT-SL- Field Dup. MT-SL-

None 
501-0020 501-0020 

Project Screening Criteria TCLP 

rrcLP Volatile Organic Analysis (UG/L) 

"'ONE DETECTED 

rrcLP Semivolatile Organic Analysis 
iUG/Ll 

14-Methylphenol 200000 44 NA 33 

rrcLP Metal Analysis (UG/L) 

Barium 100000 77.8 NA 65.8 

Chromium 5000 5.0 u NA 5.0 

Mercury 200 0.20 u NA 0.23 

Miscellaneous Analyses 

Corrosivity/pH (SU) 5.57 5.32 5.37 

Reactive Cyanide (MG/KG) 250 + 0.44 NA 0.72 

Reactive Sulfide (MG/KG) 500 + 39.9 u NA 40.3 

NOTES: 

TCLP VOC samples collected from 8-12 feel bgs in Sl-501, 0-4 feel bgs in Sl-502, 8-12 feet bgs in Sl-503 

MT-SL-503-0012 

SL-503 

9/4/2001 

0.0-12.0 

None 

25 

58.4 

u 74.4 

J 0.20 

5.95 

0.4 

u 39.8 

TCLP = Toxicity Characteristic Leaching Procedure: 40 CFR 261, Subpart C, Table 1--Maximum Concentration of Contaminants for 

the Toxicity Characteristic. (except as noted by+) 

U = Not detected above laboratory detection limits 

J = Quantitalion approximated 
NA = Not analyzed 

+=EPA interim guidance level (July 1985) withdrawn April 1998 (U.S. EPA, April 1998b) 

u 

u 
u 
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TABLE 2-12 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE - AREA 6 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

MT-SL-601-0711 MT-SL-602-0509 MT-SL-603-0007 

reject Screening Criteria 

olatlle Organic Analysis (UG/KG) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

thyl Acelale 

emlvolatlle Organic Analysis (UG/KG) 

,4,5-Trichlorophenol 

-Nitroso-diphenylamine 

estlclde/PCB Analysis (UG/KG) 

1,2,3,4,6,7,8-HpCDD 

1,2,3,4,6,7,8-HpCDF 

1,2,3,4,7,8,9-HpCDF 

1,2,3,4,7,8-HxCDD 

1,2,3,4,7,8-HxCDF 

1,2,3,6, 7,8-HxCDD 

1,2,3,6, 7,8-HxCDF 

1,2,3,7,8,9-HxCDD 

1,2,3,7,8-PeCDD 

,3,4,6,7,8-HxCDF 

,3,4,7,8-PeCDF 

EPA Region 
IXPRG 

36000 

NH S-1 

400 

SL-601 

9/5/2001 

7.0-11.0 

None 

SL-602 

9/5/2001 

5.0-9.0 

None 

160 J 530 

1 sooo sooo I nooo - 11 ooo 
23000 140000 380 J 120 

2200000 1800 41 

52000 100000 330 J 16 

21000 500000 2300 74 

2400 700 34 J 19 

1700 700 36 J 53 

1700 900 3.2 UJ 5.6 

29 90 11 J 1.7 

1600 21 J 14 

30 60 5.8 J 3.3 

26 J 18 

1600 32 ·J 57 

53 100 2.2 J 4.2 

73100 J· 40500 

14400 JEB" 17200 

737 JEB 990 

269 JEB 163 

758 JEB 699 

3990 JEB" 4690 

189 J 229 

576 JEB 417 

34.7 JEB 25 

391 JEB 488 

91.9 JEB 44.9 

SL-603 

9/5/2001 

0.0-7.0 

None 

J 7 u 
28 

2 

71 u 
J u 

u 
____________ , 

300 

J 710 U 

J 2 J 

J u 
10 U 

4600 u 
1900 u 
1900 u 
4600 u 

J 1.8 UJ 

J 1.8 UJ 

J 1.8 J 

UJ 0.92 UJ 

J 1.7 J 

UJ 1.8 UJ 

J 1.8 UJ 

•J 1.9 J 

J 0.92 UJ 

J· 10500 J· 

JEB" 1440 JEB 

JEB 51.8 JEB 

JEB 42.5 JEB 

JEB 37.1 JEB 

JEB" 292 JEB 

J 19.9 J 

JEB 60.5 JEB 

JEB 7.3 JEB 

JEB 40.4 JEB 

JEB 3.2 EMPC 



TABLE 2-12 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE - AREA 6 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 3 

EPA Region 
IXPRG 

NH S-1 

MT-SL-601-0711 

SL-601 

9/5/2001 

7.0-11.0 

None 

MT-SL-602-0509 MT-SL-603-0007 

SL-602 SL-603 

915/2001 9/512001 

5.0-9.0 0.0-7.0 

None None 

I 1sllll 1240.. 132 

26.9 J 12 J 2.1 UJ 

922000 J* 719000 J* 131000 J* 

33200 JEB* 28500 JEB* 6250 JEB" 

144000 J* 80000 J* 18300 J* 

36900 JEB* 75200 JEB" 5530 JEB* 

20400 JEB" 19300 JEB* 1650 JEB 

22200 JEB* 27600 JEB* 1600 JEB 

2090 JEB• 1830 JEB* 159 JEB 

1690 JEB* 1400 JEB 111 JEB 

1090 J* 1490 J* 37.1 J 

210 J* 102 J* 21.6 J 

oxicity Equivalency I 11001111 2600 J 200 J 

AL Metal Analysis (MG/KG) 

I :1••- ····- ····111 
3 1 8 I 4461111 5471111 571111 

0.39 11 I s1IIII 111111 15.7111 
540 I I •·1111 5481111 1111 
15 0.95 0.26 UJ 0.34 J 0.41 J 

3.7 32 0.74 J 1.1 J 0.60 u 
21700 17100 1820 

12000 1000 I 533001111 67800 J 803 J 

4.1 5.0 5.3 

157 114 15.8 

4990 4650 9950 

400 4003 61.9 88.3 15.4 

600 820 2290 

180 68.4 J 121 J 170 J 

2.3 13 0.070 J 0.25 0.30 

160 580 13.7 15.8 19.6 

323 J 422 J 814 

383 213 98.5 u 
J 1.1 UJ 
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TABLE 2-12 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE -AREA 6 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 3 OF 3 

~ample Number MT-SL-601-0711 

~ample Location SL-601 

Pate Sampled 9/5/2001 

nterval 7.0-11.0 

QC Identifier None 

Project Screening Criteria 
EPA Region 

NH S-1 
IXPRG 

Miscellaneous Analyses 

Chromium VI (MG/KG) 30 2.4 u 

MT-SL-602-0509 MT -SL-603-0007 

SL-602 SL-603 

9/5/2001 9/5/2001 

5.0-9.0 0.0-7.0 

None None 

2.3 u 2.2 

Redox Potential (mV) 360.4 373 430.8 

Sulfide (MG/KG) 20.0 46.0 

Paint Filter (ML/KG) 1@ NA NA 

NOTES: 

EPA Region IX PRG = US EPA Region IX Preliminary Remediation Goals for Residential Soil. PRG values for non-carcinogens have been multiplied 

by 0.1 to adjust to a hazard index of 0.1 for consistency with human health risk evaluation. (see text section 2.4 for details.) 

NH S-1 = NHDES Risk Characterization and Management Policy Method 1 Standards for Category S-1 Soil; Section 7.5, Table 3; January 1998, 

revised April 2001. 

Black background = Criteria exceeded 

U = Analyte not detected above laboratory detection limits 

J = Quantitation approximate 

UJ = Detection limit approximate 

NA = Not analyzed 

• = From dilution analysis 

EMPC = Estimated maximum possible concentration 

fl= The EPA Region 9 PRG for dioxins is 3.9 ng/kg. However, current EPA policy recommends use of 1 ppb (1000 ng/kg) as a cleanup goal. 

(EPA OSWER Directive 9200.4-26: Approach for addressing Dioxin in Soil at CERCLA and RCRA Sites (U.S. EPA, 1998)) 

@ = Paint filter test criteria: 40 CFR 264.314 and EPA SW-846. Detection of any liquid indicates presence of free liquid in the sample and failure of 

the paint filter test 

8.8 

u 

NA 



TABLE 2-13 
RCRA ANALYSIS OF SLUDGE - AREA 6 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Sample Number MT-SL-601-0711 MT-SL-602-0509 

Sample Location SL-601 SL-602 

Date Sampled 9/512001 9/5/2001 

nleival 7.0-11.0 5.0-9.0 

QC Identifier None None 

Project Screening Criteria TCLP 

TCLP Volatile Organic Analysis (UG/L) 

1,4-Dichlorobenzene 7500 140 9 

iChlorobenzene 100000 810 . 4 

ITCLP Semlvolatile Organic Analysis (UG/L) 

~.4,5-Trichlorophenol 400000 25 UJ 160 

14-Methylphenol 200000 6 J 55 

Pentachlorophenol 100000 25 UJ 47 

ITCLP Metal Analysis (UG/L) 

Barium 100000 77.2 98.7 

!Chromium 5000 132 301 

Miscellaneous Analyses 

ICorrosivity/pH (SU) 7.8 7.19 

Reactive Cyanide (MG/KG) 250 + 0.4 u 0.4 

Reactive Sulfide (MG/KG) 500 + 271 39.9 

NOTES: 

TCLP voe samples collected from 7-8 feet bgs in SL-601, 8-10 feet in SL-602, 4-6 feet bgs in SL-603 

MT-SL-603-0007 

SL-603 

9/512001 

0.0-7.0 

None 

J 10 

J 1 

"J 25 

J 10 

J 25 

59.0 

9.4 

6.47 

u 0.4 

u 40 

TCLP = Toxicity Characteristic Leaching Procedure: 40 CFR 261, Subpart C, Table 1--Maximum Concentration of Contaminants for the Toxicity 

Characteristic. (except as noted by +) 

U = Not detected above laboratory detection limits 

J = Quanlilalion approximated 

UJ = Detection limit approximate 

• = From dilution analysis 

+=EPA interim guidance level (July 1985) withdrawn April 1998 {U.S. EPA, April 1998b) 

u 
J 

UJ 

UJ 

UJ 

J 

u 
u 



Identifier 

roject Screening Crtteria 

olatlle Organic Analysis (UG/KG) 

1,2-Dichlorobenzene 

hyt Acetate 

,emivolatile Organic Analysis (UG/KG) 

,4,5-Trichlorophenol 

-Chloro-3-methylphenol 

nzo(k)fluoranthene 

is(2-Ethylhexyl)phthalate 

'estlclde/PCB Analysis (UG/KG) 

( 
TABLE 2-14 

SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE -AREA 7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

MT-SL-701-0217 MT-SL-702-0011 MT-SL-703-0215 MT-SL-704-0207 

EPA 
Region IX I NH 5-1 

PBG 

37000 66000 

160000 9000 

36000 400 

15000 6000 

2200000 

52000 100000 

120000 I I 

810000 

3000 3300 I 
480000 

3700000 I 56000 

230000 

2400 700 

1700 700 

SL-701 

8/31/2001 

2.0-17.0 

None 

250 u 
250 u 
54 J 

250 u 
420 

56 J 

110001 u 
4400 U 

R 

J -
u -
J 

1100 J 

11000 u 
20 J 

4400 u 
900 J 

~ J 

SL-702 SL-703 SL-704 

8/31/2001 8/31/2001 8/31/2001 

0.0-11.0 2.0-15.0 2.0-7.0 

None None 
Field Dup. MT-SL-
704-0207 

250 u 321 J 1200 

250 u 2901 U 8000 

250 u 2901 U 1200 

250 u 811 J 1200 

250 u 430 7000 

250 u 1700 2000 

10000 u 
4000 u 

R 

4000 u 
4000 u 5500 u 68000 

4000 u 5500 u 68000 

8900 5500 u 68000 

4000 u 5500 u 68000 

4000 u 5500 

10000 u 750 

4000 u 5500 

4000 u 
4000 u ~ u 

39000 

68000 

~ 
3.2 =HR J ;_~I 

MT-SL-DUP-04 

SL-704 

8/31/2001 

2.0-7.0 

Field Oup. MT-SL 
704-0207 

u 1400 u 
JEB 1400 UJ 

u 1400 u 
u 1400 u 

10000 

2100 

J 33000 J 

u 67000 u 
J -
u 

u 
u 
u 
u 

u 
J 

u 
JEB 45000 JE 

u 67000 u 

~ I 3.31 UJ 

5.3 J 



TABLE 2-14 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE -AREA 7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 4 

Sample Number MT-SL-701-0217 MT-SL-702-0011 

lsample Location SL-701 SL-702 

Date Sampled 8/31/2001 8/31/2001 

Interval 2.0-17.0 0.0-11.0 

QC Identifier None None 

EPA 
Project Screening Criteria Region IX NHS-1 

PRG 

4,4'-DDT 1700 900 2.1 u 2.2 

!alpha-Chlordane 1600 8.4 29 

IAroclor-1242 • 21 UJ-
IAroclor-1254 220 16 J 78 

lbeta-BHC 320 60 1.1 u 1.0 

ldelta-BHC 1.1 u 5.2 

Dieldrin 30 60 2.1 u 4.4 

lgamma-Chlordane 1600 10 31 

Heptachlor Epoxide 53 100 1.5 12 

lo1oxln Analysis (NG/KG) 

1,2,3,4,6,7,8-HpCDD 81800 . 93940 

1,2,3,4,6,7,8-HpCDF 3220 . 3230 

1,2,3,4,7,8,9-HpCDF 148 109 

1,2,3,4,7,8-HxCDD 54.8 77.1 

1,2,3,4,7,8-HxCDF 78.3 76 

1,2,3,6,7,8-HxCDD 948 1200 

1,2,3,6,7,8-HxCDF 32.3 EB 32.4 

1,2 ,3, 7,8,9-HxCDD 211 EB 315 

1,2,3,7,8-PeCDD 13.5 EB 6.6 

1,2,3,7,8-PeCDF 1.2 u 1.1 

2,3,4,6,7,8-HxCDF 90.5 189 

2,3,4,7,8-PeCDF 4 J 6.9 

2,3,7,8-TCDD ~ ~ 2,3,7,8-TCDF 

OCDD 722660 EB• 719310 

MT-SL-703-0215 MT-SL-704-0207 MT-SL-DUP-04 

SL-703 SL-704 SL-704 

8/31/2001 8/31/2001 8/31/2001 

2.0-15.0 2.0-7.0 2.0-7.0 

None 
Field Dup. MT-SL- Field Dup. MT-SL 
704-0207 704-0207 

2.7 UJ 3.3 UJ 3.3 UJ . 4.6 J 4.3 J 2.1 J 

27 u 33 UJ 33 UJ 

27 u 33 UJ 33 UJ 

u 1.4 UJ 3.5 J 1.7 UJ 

1.4 UJ 1.7 UJ 1.7 UJ 

2.7 UJ 3.3 UJ 3.3 UJ . 6.2 J 5.2 J 4.0 J 

1.4 UJ 4 J 1.7 UJ 

. 25640 . 42060 . 27140 . 

. 1890 7070 . 4500 . 
68.4 J 234 J 139 J 

20.7 J 49.2 J 19.3 J 

46.1 J 170 J 75.7 J 

350 1310 J 549 J 

EB 16.3 EB 84.9 EB 37.5 EB 

EB 57.1 EB 153 EB 76.4 EB 

EB 3.3 JEB 12.1 EB 6.5 EB 

u 2.9 J 2.6 u 1.3 u 
35.9 J 149 J 69 J 

5.3 8.4 J 3.6 J 

~ ~ J 

EMPC 5 8 

EB• 287900 EB• 717200 EB• 485720 EB• 



TABLE 2-14 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE -AREA 7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 3 OF 4 

( 

MT-SL-701.0217 MT-SL-702.0011 

oxicity Equivalency 

AL Metal Analysis (MG/KG) 

miu 

Ill 

EPA 
Region IX I NH S-1 

PRG 

4003 

SL-701 

8/31/2001 

2.0-17.0 

None 

60001 JEB* 

1496501 J* 

131401 J* 

106401 JEB* 

2960IJEB* 

10401 JEB 

2371 J 

1021 J 

40.81 JEB 

2.9 

7750 

85.1 

1140 

,3_5 J 

SL-702 

8/31/2001 

0.0-11.0 

None 

6820 

161180 

13810 

8220 

3300 

1160 

306 

88.1 

56.9 -

5.6 

MT-SL-703.0215 

SL-703 

8/31/2001 

2.0-15.0 

None 

JEB* 5200 

J* 47190 

J* 8670 

JEB* 3090 

JEB* 2390 

JEB 602 

J 193 

J 97.9 

JEB 23 

J 380 

J 2.8 

274 

10400 

180 

610 

J 45.3 

MT-SL-704.0207 MT-SL-DUP-04 

SL-704 SL-704 

8/31/2001 8/31/2001 

2.0-7.0 2.0-7.0 

Field Dup. MT-SL- Field Dup. MT-SL 
704-0207 704-0207 

JEB* 6360 JEB* 5940 JEB* 

J* 89010 J* 55340 J* 

J• 22660 J* 17780 J* 

JEB 5040 JEB 2350 JEB 

JEB 6530 JEB* 3180 JEB* 

JEB 335 JEB 191 JEB 

J 270 J 189 J 

J 279 J 89 UJ 

JEB 108 JEB 40 JEB 

J tltlt J 540 J 

2.1 2.0 

58.0 38.7 

3480 4370 

31.0 39.6 

351 155 

J 34.6 J 15.91 J 



TABLE 2-14 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN SLUDGE - AREA 7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE4OF 4 

lsample Number MT-SL-701-0217 MT-SL-702-0011 

lsample Location SL-701 SL-702 

bate Sampled 8/31/2001 8/31/2001 

Interval 2.0-17.0 0.0-11.0 

lac Identifier None None 

EPA 
Project Screening Criteria Region IX NH 5-1 

PRG 

Mercury 13 1.2 -Nickel 160 580 12.8 24.5 

botassium 431 J 728 

lsodium 124 J 150 

MT-SL-703-0215 MT-SL-704-0207 MT-SL-DUP-04 

SL-703 SL-704 SL-704 

8/31/2001 8/31/2001 8/31/2001 

2.0-15.0 2.0-7.0 2.0-7.0 

None Field Dup. MT-SL- Field Dup. MT-SL 
704-0207 704-0207 

0.55 0.20 0.22 

12.2 7.5 12.2 

J 226 J 84.1 J 65.4 J 

J 105 J 313 321 

h"hallium ~ 10 1.1 UJ 1.1 UJ 1.1 
UJ~ ~ ~anadium 4.7 6.7 44.0 9.1 6 

lzinc 2300 1000 112 330 172 76.4 121 

Miscellaneous Analyses 

Chromium VI (MG/KG) 30 2.3 u 2.4 UJ 2.4 UJ 2.2 UJ 2.1 

IRedox Potential (mV) 341.6 376.3 344.6 347.1 353.5 

!sulfide (MG/KG) 5.8 u 6.0 u 48.0 310 290 

Paint Filter (MUKG) 1@ NA NA NA NA 

NOTES: 

EPA Region IX PRG = US EPA Region IX Preliminary Remediation Goals for Residential Soil. PRG values for non-carcinogens have been multiplied by 0.1 to adjust to a hazard index of 0.1 for 

consistency with human health risk evaluation. (see text section 2.4 for details.) 

NH 5-1 = NHDES Risk Characterization and Management Policy Method 1 Standards for Category S-1 Soil; Section 7 .5, Table 3; January 1998, revised April 2001. 

Black background = Criteria exceeded 

U = Analyte not detected above laboratory detection limits 

J = Quantitation approximate 

UJ = Detection limit approximate 

NA = Not analyzed 

• = From dilution analysis 

EB = Analyte associated with equipment blank contamination 

EMPC = Estimated maximum possible concentration 

ti= The EPA Region 9 PRG for dioxins is 3.9 ng/kg. However, current EPA policy recommends use of 1 ppb (1000 ng/kg) as a cleanup goal. 

(EPA OSWER Directive 9200.4-26: Approach for addressing Dioxin in Soil at CERCLA and RCRA Sites (U.S. EPA, 1998)) 

@=Paint filter test criteria: 40 CFR 264.314 and EPA SW-846. Detection of any liquid indicates presence of free liquid in the sample and failure of the paint filter lest. 

u 

NA 



Sample Number 

Sample Location 

~teSampled 

Interval 

~Identifier 

Project Screening Criteria 

trCLP Volatile Organic Analysis (UG/L) 

12-Butanone 

TCLP Semlvolatlle Organic Analysis (UG/L) 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

4-Methytphenol 

i:>entachlorophenol 

TCLP Metal Analysis (UG/L) 

Barium 

~hromium 

,~ead 

Mercury 

IMlscellaneous Analyses 

~rrosivity/pH (SU) 

~eactive Cyanide (MG/KG) 

Reactive Sulfide (MG/KG) 

NOTES: 

( 
TABLE 2-15 

RCRA ANALYSIS OF SLUDGE - AREA 7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

MT-SL-701-0217 MT-SL-702-0011 MT-SL-703-0215 

SL-701 SL-702 SL-703 

8/31/2001 8/31/2001 8/31/2001 

2.0-17.0 0.0-11.0 2.0-15.0 

None None None 

RCRA 

200000 15 10 u 10 

400000 25 u 25 u 18 

2000 10 u 10 u 5 

200000 10 u 10 u 670 

100000 2 J 25 u 4 

100000 146 90.0 169 

5000 37.8 8.7 J 61.5 

5000 4.3 J 7.3 J 4.1 

200 0.20 u 0.35 J 0.20 

8.11 7.43 8.22 

250 + 0.4 u 0.4 u 0.4 

500 + 40.4 u 40.2 u 39.8 

TCLP voe samples collected from 4-8 feet bgs in SL-701, 8-12 feet bgs in SL-702, 4-8 feet bgs in SL-703, 2-4 feet bgs in SL-704 

MT-SL-704-0207 MT-SL-DUP-04 

SL-704 SL-704 

8/31/2001 8/31/2001 

2.0-7.0 2.0-7.0 

Field Dup. MT-SL- Field Dup. MT-SL-
704-0207 704-0207 

u 10 u 10 u 

J 110 J NA 

J R NA 

J* 4500 J NA 

J R NA 

124 NA 

598 NA 

J 3.0 u NA 

u 0.20 u NA 

7.99 8.09 

u 0.4 u NA 

u 40.2 u NA 

TCLP = Toxicity Characteristic Leaching Procedure: 40 CFR 261, Subpart C, Table 1-Maximum Concentration of Contaminants for the Toxicity Characteristic. (except as noted by+) 

U == Not detected above laboratory detection limits 

J = Quantitation approximated 

NA = Not analyzed 

• = From dilution analysis 

R = Rejected 

+=EPA interim guidance level (July 1985) withdrawn April 1998 (U.S. EPA, April 1998b) 



Sample Number 

Sample Location 

Date Sampled 

be Identifier 

Project Screening Criteria 

~olatlle Organic Analysis (UG/KG) 

Chlorobenzene 

lchloroform 

Methyl Acetate 

!Toluene 

lsemlvolatlle Organic Analysis (UG/KG) 

NONE DETECTED 

Pesticide/PCB Analysis (UG/KG) 

!alpha-Chlordane 

IAroclor-1254 

Endrin Ketone 

k}amma-Chlordane 

Dioxin Analysis (NG/KG) 

1,2,3,4,6,7,8-HpCDD 

1,2,3,4,6,7,8-HpCDF 

1,2,3,4,7,8,9-HpCDF 

1,2,3,4,7,8-HxCDD 

1,2,3,4,7,8-HxCDF 

1,2,3,6,7,8-HxCDD 

1,2,3,6,7,8-HxCDF 

1,2,3,7,8,9-HxCDD 

1,2,3,7,8,9-HxCDF 

1,2,3,7,8-PeCDD 

1,2,3,7,8-PeCDF 

2,3,4,6,7,8-HxCDF 

2,3,4,7,8-PeCDF 

2 ,3, 7 ,8-TCDD 

TABLE 2-16 
SUMMARY OF CONTAMINANTS DETECTED IN OVERLYING SOILS 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

MT-SO-A2- MT-SO-A3- MT-SO-A4-
OVCOMP OVCOMP OVCOMP 

SO-A2 SO-A3 SO-A4 

8/29/2001 8/30/2001 8/30/2001 

None None None 

EPA 
Region IX NH S-1 NH Bkgd 

PRG 

190 u 200 u 240 

240 100 25 J 200 u 32 

2200000 44 J 200 u 130 

52000 100000 19 J 200 u 240 

1600 2.7 EB 0.89 u 1.8 

220 37 u 17 u 39 

3.7 u 1.7 u 6.3 

1600 2.5 0.89 u 1.8 

3340 . 2100 . 765 

894 343 108 

31 13.8 6.5 

8,8 18.3 3.2 

13.9 9.8 4.1 

123 160 30.2 

10.6 8.9 EB 2.5 

26.6 67.6 EB 7.8 

0.5 u 4.3 EMPC 3.5 

3.2 J 15.9 EB 2.2 

0.69 J 1 J 1.1 

28 16.2 5.1 

1.4 JEB 1.9 J 1.1 

. - 3.7 2.3 

MT-SO-A6- MT-SO-A7-

OVCOMP OVCOMP 

SO-A6 SO-A7 

9/5/2001 8/31/2001 

None None 

u 25 J 260 u 
J 180 u 260 u 
J 180 u 260 u 
u 180 u 260 u 

u 0.88 UJ 2.1 

17 UJ 5.7 J 

1.7 UJ 1.8 u 
u 0.88 UJ 2.7 

4350 J* 9910 . 
633 JEB 609 

18.5 EMPC 20.2 

J 9.4 JEB 11.9 

J 22.1 JEB 12.1 

160 JEB 156 

JEB 13 EMPC 7.1 EB 

EB 26.5 JEB 37.9 EB 

JEB 10.8 EMPC 0.2 u 
JEB 2.6 EMPC 2.6 JEB 

J 0.4 UJ 0.2 u 

22.2 JEB 23.1 

J 1.7 JEB 1.6 J 

J 2.4 



( 

TABLE 2-16 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN OVERLYING SOILS 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 3 

Identifier 

roject Screening Criteria 

,3,7,8-TCDF 

DD 

OF 

oxicily Equivalency 

AL Metal Analysis (MG/KG) 

gneslum 

nganese 

rcury 

EPA 
Region IX I NH S-1 I NH Bkgd 

PRG 

1000• 

-SO-A2-
OVCOMP 

SO-A2 

8/29/2001 

None 

0.991 J 

51900 

1230 

62401 J* 

28001 J 

7461 J 

9281 J 

1021 JEB 

42.41 J 

19.81 J 

12.31 J 

771 J 

2.5 

10.8 

4780 

18.5 

1100 

72.5 

' . J 

MT-SO-A3- MT-SO-A4~ 
OVCOMP OVCOMP 

SO-A3 S0-A4 

8/30/2001 8/30/2001 

None None 

0.69 J 

22290 EB* 

431 JEB 

4090 J• 

831 J 

943 JEB 

318 JEB 

250 JEB 

52.4 J 

44.4 J 

17.9 JEB 

76 J 

2.8 

5.8 

3680 

4.0 

961 

83.8 

0.030 J 

MT-SO-A6- MT-SO-A7 
OVCOMP OVCOMP 

SO-A6 SO-A7 

9/5/2001 8/31/2001 

None None 

1.4 0.87 UJ 1.5 

4550 EB* 56600 J* 114850 JEB* 

174 JEB 616 JEB 958 JEB 

1380 J 7870 J· 18220 J• 

361 1990 JEB 1730 J 

138 JEB 1260 JEB 987 J 

140 JEB 920 JEB 573 JEB 

24 JEB 176 JEB 105 JEB 

9.7 J 61.5 JEB 42.7 J 

2.3 J 51.4 J 5.7 J 

6.4 JEB 9.7 J 15.5 JEB 

20 J 110 J 150 J 

3.5 4.9 2.6 

9.0 8.9 13.1 

5570 8020 4460 

10.2 6.3 24.7 

2540 1090 

101 72.4 

J 0.17 



TABLE 2-16 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN OVERLYING SOILS 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
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Sample Number 
MT-SO-A2-
OVCOMP 

!Sample Location SO-A2 

Pate Sampled 8/29/2001 

K:!Cldentifier None 

EPA 
Project Screening Criteria Region IX NHS-1 NH Bkgd 

PRG 

Nickel 160 580 23 

Potassium 

Vanadium 55 

IZinc 2300 1000 98 

Miscellaneous Analyses 

Chromium VI (MG/KG) 30 

~orrosivity/pH (SU) 

6.5 

406 

4.8 

40.0 

2.2 

8.01 

Redox Potential (mV) 353.2 

!Sulfide (MG/KG) 

NOTES: 
Area 2 composite consists of overlying soil from SL-201, SL-202, SL-203, SL-204, SL-205 

Area 3 composite consists of overlying soil from SL-301, SL-302, SL-303 
Area 4 composite consists of overlying soil from SL-401, SL-402, SL-403 

Area 6 composite consists of overlying soil from SL-601, SL-602 

Area 7 composite consists of overlying soil from SL-701, SL-703, SL-704 

39.0 

J 

u 

MT-SO-A3- MT-SO-A4- MT-SO-A6- MT-SO-A7-
OVCOMP OVCOMP OVCOMP OVCOMP 

SO-A3 SO-A4 SO-A6 SO-A7 

8/30/2001 8/30/2001 9/5/2001 8/31/2001 

None None None None 

7.7 9.9 17.0 

514 J 649 J 1040 J 

5.7 3.6 14.4 

14.5 23.3 25.7 

2.1 u 2.2 u 28.0 

7.75 6.4 5.55 

387.8 442.1 476.7 

5.2 u 5.5 u 5.2 u 

EPA Region IX PRG = US EPA Region IX Preliminary Remediation Goals for Residential Soil. PRG values for non-carcinogens have been multiplied by 0.1 to adjust to a hazard index of 0.1 for consistency 

with human health risk evaluation. (see text section 2.4 for details.) 
NH S-1 = NHDES Risk Characterization and Management Policy Method 1 Standards for Category S-1 Soil; Section 7.5, Table 3; January 1998, revised April 2001. 
NH Bkgd = NHDES RCMP Background Concentrations of Metals in Soil; Section 1.5(4)(c), Table 1; January 1998, revised April 2001. 

Black background = Criteria exceeded 

U = Analyte not detected above laboratory detection limits 

J = Quantitation approximate 

UJ = Detection limit approximate 
• = From dilution analysis 
EB = Analyte associated with equipment blank contamination 

R = Rejected 
EMPC = Estimated maximum possible concentration 
#=The EPA Region 9 PRG for dioxins is 3.9 ng/kg. However, current EPA policy recommends use of 1 ppb (1000 ng/kg) as a cleanup goal. 

(EPA OSWER Directive 9200.4-26: Approach for addressing Dioxin in Soil at CERCLA and RCRA Sites (U.S. EPA, 1998)) 

15.4 

373 J 

10.6 

45.1 

2.2 UJ 

6.43 

408.9 

5.4 u 



lsample Number 

lsample Location 

Date Sampled 

be Identifier 

0 roject Screening Criteria 

~olatlle Organic Analysls (UG/KGJ 

Chloroform 

Methyl Acetate 

tToluene 

lsemlvolatlle Organic Analysis (UG/KGJ 

14-Methylphenol 

Penfachlorophenol 

IPhenol 

Pesticide/PCB Analysis (UG/KGJ 

INONE DETECTED 

Dioxin Analysis (NG/KG) 

1,2,3,4,6,7 ,8-HpCDD 

1,2,3,4,6,7,8-HpCDF 

1,2,3,4,7,8,9-HpCOF 

1,2,3,4,7,8-HxCDD 

1,2,3,4,7,8-HxCDF 

1,2,3,6,7,8-HxCDD 

1,2,3,6,7,8-HxCDF 

1,2,3,7,8,9-HxCDD 

1,2 ,3, 7,8,9-HxCDF 

1,2,3,7 ,8-PeCDD 

1,2,3,7,8-PeCDF 

2,3,4,6,7,8-HxCDF 

2,3,4,7,8-PeCDF 

2,3,7,8-TCDD 

2,3,7,8-TCDF 

OCDD 

( 

TABLE 2-17 
SUMMARY OF CONTAMINANTS DETECTED IN UNDERLYING SOILS 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

MT-SO-A2- MT-SO-A3- MT-SO-A4-
UNCOMP UNCOMP UNCOMP 

SO-A2 SO-A3 SO-A4 

8/29/2001 8/30/2001 8/30/2001 

None None None 
EPA 

Region IX NHS-1 NH Bkgd 
PRG 

240 100 33 J 210 u 170 

22000000 250 u 210 u 170 

520000 100000 250 u 210 u 170 

310000 5000 R R 860 

3000 3300 980 120 J 450 

37000000 56000 180 u 200 u 180 

41 42.2 8.6 

3.4 u 5 2.5 

0.4 u 0.6 u 1.7 

0.3 u 0.4 u 0.96 

0.27 u 0.3 u 1.2 

1.8 u 3.1 J 1.4 

0.11 EMPC 0.3 u 1.2 

0.68 J 1.6 JEB 2.3 

0.2 u 0.4 u 3 

0.23 EMPC 0.54 EMPC 1.7 

0.2 u 0.3 u 1.6 

0.2 u 0.3 u 1.2 

0.2 u 0.3 u 1.1 

3.9 0.2 u 0.3 u 0.66 

R 0.2 u 0.73 

371 425 JEB 67.4 

MT-SO-AS- MT-SO-A7-
UNCOMP UNCOMP 

SO-AS SO-A7 

9/5/2001 8/31/2001 

None None 

u 210 u 240 UJ 

u 210 u 560 J 

u 210 u 650 J 

J 180 u 1200 J 

u 450 u 2300 u 
u 180 u 390 JEB 

513 J 714 

J 79.5 JEB 131 

J 4.9 EMPC 4.8 J 

J 0.8 UJ 0.71 J 

J 1.4 JEB 1.6 J 

J 10.3 JEB 16 

JEB 0.5 UJ 1.1 JEB 

JEB 2.8 JEB 3.5 JEB 

JEB 0.6 UJ 0.2 u 
JEB 0.6 UJ 0.2 u 

J 0.5 UJ 0.2 u 
J 4 JEB 2.6 J 

J 0.4 UJ 0.1 u 
EMPC 0.48 EMPC 0.41 J 

J 0.3 UJ 0.29 J 

JEB 7090 J• 5240 EB* 



TABLE 2-17 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN UNDERLYING SOILS 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 3 

lsample Number MT-SO-A2-
UNCOMP 

lsample Location SO-A2 

Dale Sampled 8/29/2001 

be Identifier None 

EPA 
Project Screening Criteria Region IX NHS-1 NH Bkgd 

PRG 

OCDF 

TotalHpCDD 

h"otal HpCDF 

!Total HxCDD 

h" otal HxCDF 

h" otal PeCDD 

h"otal PeCDF 

!Total TCDD 

!Total TCDF 

h"oxicity Equivalency 1000• 

h°AL Metal Analysis (MG/KG) 

IAluminum 

!Antimony 

!Arsenic 

!Barium 540 750 

!Beryllium 15 0.95 0.95 

lcalcium 

lchromium 12000 1000 

lcobalt 

k::opper 

~ran 

ead 400 4003 51 

Magnesium 

Manganese 180 

Mercury 13 0.31 

Nickel 160 580 23 

Potassium 

MT-SO-A3-
UNCOMP 

SO-A3 

8/30/2001 

None 

3.5 u 6.3 

74.1 UJ 80.8 

20 J 12.8 

8.3 EMPC 17.3 

6 EMPC 5.6 

1 EMPC 2.9 

3.8 J 0.3 

0.2 UJ 0.56 

0.63 EMPC 0.51 

0.76 J 1.5 

4120 2000 

. Clllllllli4 

27.8 12.9 

0.22 0.13 

1520 560 

17.4 12.8 

5.5 1.8 

11.2 5.4 

6300 3580 

5.8 2.5 

2350 828 

141 33.4 

0.020 UJ 0.020 

20.0 6.5 

1360 J 438 

MT-SO-A4- MT-SO-A6- MT-SO-A7-
UNCOMP UNCOMP UNCOMP 

SO-A4 SO-A6 SO-A7 

8/30/2001 9/5/2001 8/31/2001 

None None None 

EMPC 6.6 JEB 817 JEB 545 JEB 

J 14.1 J 1020 J 1280 J 

J 6 J 404 JEB 528 J 

JEB 4.6 JEB 92.8 JEB 81.6 JEB 

JEB 7.1 JEB 74.6 JEB 106 JEB 

JEB 1.7 JEB 5.5 JEB 7 JEB 

UJ 2.7 J 3.9 JEB 8.6 J 

EMPC 0.66 EMPC 0.48 EMPC 0.66 J 

JEB 0.73 JEB 0.97 UJ 3 JEB 

J 4.3 J 9.1 J 12 J 

6050 4100 8400 

u ..... : 
u J 

26.6 15.2 24.2 

0.17 0.25 UJ 0.41 J 

1130 667 735 

26.8 ~ c-. 
5.4 2.5 3.4 

9.8 5.8 15.9 

9060 6120 6710 

4.2 3.3 7.3 

3530 1380 1440 

106 59.2 58.7 

UJ 0.040 J 0.060 J 0.050 J 

17.6 8.9 11.0 

J 2180 J 695 J 397 J 



TABLE 2-17 (cont.) 
SUMMARY OF CONTAMINANTS DETECTED IN UNDERLYING SOILS 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 3 OF 3 

lsample Number 

Sample Location 

Date Sampled 

QC Identifier 

EPA 
Project Screening Criteria Region IX NHS-1 

PRG 

Sodium 

Vanadium 55 

Zinc 2300 1000 

Miscellaneous Analysis 

Chromium VI (MG/KG) 30 

Corrosivity/pH (SU) 

Redox Potential (mV) 

!sulfide (MG/KG) 

NOTES: 

Area 2 composite consists of underlying soil from SL-202, SL-204, SL-205 

Area 3 composite consists of underlying soil from SL-301, SL-302, SL-303 

Area 4 composite consists of underlying soil from SL-402, SL-403 

Area 6 composite consists of underlying soil from SL-601, SL-602, SL-603 

NH Bkgd 

98 

Area 7 composite consists of underlying soil from SL-701, SL-702, SL-703, SL-704 

MT-SO-A2-
UNCOMP 

SO-A2 

8/29/2001 

None 

( 

MT-SO-A3-
UNCOMP 

SO-A3 

8/30/2001 

None 

522 

10.3 

19.2 

2.2 u 
8.82 

395.3 

5.5 u 

MT-SO-A4- MT-SO-AG- MT-SO-A7-

UNCOMP UNCOMP UNCOMP 

SO-A4 SO-A6 SO-A7 

8/30/2001 9/5/2001 8/31/2001 

None None None 

98.5 u 98.5 u 98.6 u 97.9 

4.7 14.5 10.2 11.8 

12.0 24.4 16.1 u 38.6 

2.1 u 2.1 u 2.1 u 2.2 

7.78 8.29 5.39 8.06 

391.5 356.7 285 346.3 

5.2 u 85.0 5.4 u 5.6 

EPA Region IX PRG = US EPA Region IX Preliminary Remediation Goals for Residential Soil. PRG values for non-carcinogens have been multiplied by 0.1 to adjust to a hazard index of 0.1 for consistency 

with human health risk evaluation. (see text section 2.4 for details.) 

NH S-1 = NHDES Risk Characterization and Management Policy Method 1 Standards for Category S-1 Soil; Section 7.5, Table 3; January 1998, revised April 2001. 

NH Bkgd = NHDES RCMP Background Concentrations of Metals in Soil: Section 1.5(4)(c), Table 1; January 1998, revised April 2001. 

Black background = Criteria exceeded 

U = Analyte not detected above laboratory detection limits 

J = Quantitation approximate 

UJ = Detection limit approximate 

EB = Analyte associated with equipment blank contamination 

R = Rejected 

#=The EPA Region 9 PRG for dioxins is 3.9 ng/kg. However, current EPA policy recommends use of 1 ppb (1000 ng/kg) as a cleanup goal. 

(EPA OSWER Directive 9200.4-26: Approach for addressing Dioxin in Soil at CERCLA and RCRA Sites (U.S. EPA, 1998)) 

u 

UJ 

u 



Matrix 

Sludge 

Sludge 

Sludge 

Sludge 

Sludge+ 

Sludge 

Sludge 

Soil 

Soil 

Soil 

Soil 

Soil 

NOTES: 

TABLE 2-18 
PERCENT SOLIDS STATISTICS SUMMARY 

SLUDGE AND SOIL SAMPLES 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Disposal Area 
Minimum% Maximum% 

Solids Solids 

Area 1 13.1 35.0 

Area 2 54.0 94.2 

Area 3 83.0 94.0 

Area 4 36.4 79.9 

Area 5 84.6 99.0 

Area 6 27.3 91.3 

Area 7 30.0 89.4 

Area 2 85.0 92.2 

Area 3 83.0 97.0 

Area 4 85.0 95.0 

Area 6 93.3 97.0 

Area 7 84.3 94.8 

Average% 
Solids 

25.7 

73.3 

90.7 

57.5 

95.4 

51.6 

62.1 

89.7 

92.3 

93.0 

95.4 

90.5 

These statistics were calculated from all sludge and soil samples analyzed for the EE/CA Field 
Investigation. 

+ = Classified as sludge for purposes of chemical analysis; but no visual evidence of 
sludge/waste was observed in any borings or test pits in Area 5. 
The material observed in borings and test pits was poorly graded fine sand. 



-

TABLE 2-19 
SUMMARY OF COMPOUNDS EXCEEDING SCREENING CRITERIA IN SLUDGE/WASTE 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Area 1 Area 2 Area 3 Area4 Area 5 Area 6 Area 7 

Volatile Organic Compounds (UG/KG) 

1,2-Dichlorobenzene X 

1,4-Dichlorobenzene X 

2-Butanone X 

Carbon Disulfide X X X 

Chlorobenzene X 

Semivolatile Organic Compounds (UG/KG) 

2-Methylnaphthalene X 

4-Methylphenol X X X X 

Benzo(a)pyrene X 

Naphthalene X X X 

Pentachlorophenol X X X X X 

Phenol X 

Pesticides/PCBs (UG/KG) 

Aldrin X 

Aroclor-1242 X 

Heptachlor Epoxide X 

Dioxins (NG/KG) . 
2,3,7,8-TCDD X X X X X 

Toxicity Equivalency X X X X 

Metals (MG/KG) 

Antimony X X X X X X X 

Arsenic X X X X X X X 

Barium X X 

Cadmium X 

Chromium X X X X X X 

Lead X 

Manganese X X X 

Mercury X 

Thallium X X X 

Vanadium X 

Chromium VI (MG/KG) 

RCRA Analyses 

Paint Filter (MUKG) X 

Reactive Sulfide (MG/KG) X 



Disposal 
Estimated Area of 

Sludge/Waste 
Area 

(SF) 

1 40,000 

2 80,000 

3 2,000 

4 3,000 

5 NA 

6 3,500 

7 8,000 

Notes: 

TABLE 2-20 
ESTIMATED SLUDGE/WASTE AND OVERLYING SOIL VOLUMES 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Estimated Estimated Volume Estimated Volume Estimated 
Thickness of of Sludge/Waste of Sludge/Waste Thickness of 

Sludge/Waste (FT) (CF) (CY) Overlying Soil (FT) 

17 680,000 25,185 NA 

10 800,000 29,630 3 

5 10,000 370 2 

9 27,000 1,000 2 

NA NA NA NA 
5 17,500 648 2 

12 96,000 3,556 0 

TOTAL VOLUME (CY): 60,389 

See Section 2.1.3 for assumptions made in the area/thickness/volume estimations for sludge/waste and overlying soil. 

Estimated Volume 
of Overlying Soil 

(CF) 

NA 
240,000 

4,000 

6,000 

NA 
7,000 

0 

Overlying soil estimates evaluate only overlying soil considered practical to separate from underlying sludge/waste during excavation. 
SF= Square Feet 
FT= Feet 
CF = Cubic Feet 
CY = Cubic Yards 
NA= Not Applicable. Field observations and chemical analysis indicate no sludge or tannery waste present, or no overlying soil. 

Estimated Volume 
of Overlying Soil 

(CY) 

NA 
8,889 

148 

222 

NA 
259 

0 

9,519 



Scenario Exposure Exposure 

Tlmeframe Medium Point 

Current/Future Sludge Surface 1 Sludge Area 1 

Soil/Sludge Surface2 Soil/Sludge 
Areas 2 through 7 

Future Soil/Sludge Surface2 Soil/Sludge 
Areas 2 through 7 

Soil/Sludge "All"3 Soil/Sludge Areas 
1 through 7 

NOTES: 

( 

TABLE 2-21 
SELECTION OF EXPOSURE PATHWAYS 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Receptor Receptor Exposure Type of Rationale for Selection or Exclusion 

Population Age Route Analysis of Exposure Pathway 

Trespasser Adolescent Ingestion Quant Adolescents are expected to visit the wet areas along the edges of Area 1 for 
recreational purposes and therefore be exposed to sludge in areas covered by less 
than one foot of waler through inadvertent contact. 

Dermal Quant Adolescents are expected to visit the wet areas along the edges of Area 1 for 
recreational purposes and therefore be exposed to sludge in areas covered by less 
than one foot of water through inadvertent contact. 

Inhalation None Wet conditions preclude the inhalation of fugitive dust pathway. 

Trespasser Adolescent Ingestion Quant Adolescents are expected to visit Areas 2 through 7 for recreational purposes and 
therefore be exposed to surface sludge/soil in relatively dry areas through inadvertent 
contact. 

Dermal Quant Adolescents are expected to visit Areas 2 through 7 for recreational purposes and 
therefore be exposed to surface sludge/soil in relatively dry areas through inadvertent 
contact. 

Inhalation Quant There is evidence of dirt biking activity in Areas 2 through 7. Therefore, adolescents 
may be exposed to surface sludge/soil in relatively dry areas through inhalation of 
fugitive dust. 

Resident Adult/Child Ingestion Quant Future residential exposure at Areas 1 through 7 is evaluated. Adults and children 
ages 0-30 years may be exposed to contaminated soil on-site through inadvertent 
contact. 

Dermal Quant Future residential exposure at Areas 1 through 7 is evaluated. Adults and children 
ages 0-30 years may be exposed to contaminated soil on-site through inadvertent 
contact. 

Inhalation None Under a future residential land-use scenario, it is likely that grass-cover will minimize 
inhalation of fugitive dust. 

Resident Adult/Child Ingestion Quant Future residential exposure at Areas 1 through 7 is evaluated. Adults and children 
ages 0-30 years may be exposed to contaminated soil on-site through inadvertent 
contact. 

Dermal Quant Future residential exposure al Areas 1 through 7 is evaluated. Adults and children 
ages 0-30 years may be exposed to contaminated soil on-site through inadvertent 
contact. 

Inhalation None Under a future residential land-use scenario, it is likely that grass-cover will minimize 
inhalation of fugitive dust. 

'Sludge samples from Area 1 were composites of material obtained from depths of Oto 10-12 feet below ground surface (bgs). 

2 Surface soil/sludge samples from Areas 2 through 7 include all samples that originate at the surface of these disposal areas. Since very few samples were collected from only surface materials (0 to 2 feet bgs) and many of the samples 
were composites of materials from O to as much as 20 feet bgs, .the surface dataset includes any sample with a top depth of O feet bgs, most samples extending below 2 feet bgs 

3 Soil/sludge samples from Areas 1 through 7 include all samples obtained from these areas that start at a depth between O and 10 feet bgs. Since very few samples were collected from only Oto 10 feet bgs and many of the samples were 
composites of materials from a wide range of depths, the "all soil" dataset includes any sample with a top depth of less than 10 feet bgs. Many of the samples in this dataset actually extend to depths greater than 10 feet bgs. 



Scenano Timeframe CL1Tent/Futire 

diLmSUlge 

Area 1 

GAS Chemcal Mirinun (1) Minrrun 
NLmber Concentration Qualfier 

9~50-1 1.2-0ichlorobenzene 440 J 
106-46-7 1,4-0ichlorobenzene 150 J 
76-93-3 2-Butanone 1600 
67-64-1 Acetone 1300 
7~1~0 Carbon Oisullde 1500 
79-20-9 Methyl Acetate 2800 
9~9~4 2,4.~ Tr1Chlorophenol 5000 J 
91-57-6 2-Methyhlphthalene 21000 J 
106-44-5 4-Me~ 550000 
87-86-5 PentaChlorophenol 9100 J 
106-9~2 Phenol 6300 J 
72-54-8 4.4'-DDD 5.9 J 
72-5~9 4,4'-DDE 4.8 J 
50-29-3 4,4'-DDT 44 J 
309-00-2 Aldnn 61 J 
319-84-6 a~a-BHC 49 J 
5103-71-9 •~-Chlordane 35 J 
319-8~7 beta-BHC 4 t 
60-57-1 Oietct1n 7 J 
5103-74-2 garrrna-Ctwdane 3.3 J 
76-44-6 Heptachlor 28 J 
35822-46-9 1,2,3,4,6, 7,6-HpCDD 2580 JEB 
67562-39-4 1,2.3.4.6.7.6-HpCDF 1130 JEB 
55673-89-7 1.2.3,4,7,6,9-HpCDF 53.2 JEB 
39227-26-6 1,2,3,4,7,6-HxCDD 40.4 JEB 
70646-26-9 1 ,2,3,4,7,6-HxCDF 55.2 JEB 
57653-8~7 1 ,2,3,6,7,6-HxCDD 421 JEB 
57117-44-9 1,2,3,6,7,6-HxCDF 39 5 J 
19406-74-3 1,2,3,7,8,9-HxCDD 135 JEB 
40321-76-4 1.2,3.7,6-PeCDD 265 JEB 
57117-41-6 1,2,3,7.6-PeCDF 89.3 EMPC 
60851-34-5 2.3.4,6,7,6-HxCDF 48 4 JEB 
57117-31-4 2,3,4,7,6-PeCDF 57 JEB 
1746-01-6 2,3,7,6-TCDD 73 J 
51207-31-9 2,3,7,6-TCDF 3.7 J 
3266-87-9 OCDD 19200 JEB 
39001-02--0 OCDF 870 JEB 
37871-00-4 TotalHpCDD 4440 JEB 
38998-7~3 Total HpCDF 2010 JEB 
3446~46-8 Total HxCDD 2110 JEB 
55684-94-1 Total HxCDF 651 JEB 
36086-22-9 Total PeCDD 142 JEB 
30402-1~4 TotalPeCDF 153 JEB 

TABLE 2-22.1 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SURFACE* SLUDGE AREA 1 

Maxlnun (1) Maxlnun 

ConcentraUon Ouaifier 

2100 

250 

2200 

1900 EB 
6100 

8900 

22000 J 
21000 J 

1300000 

32000 

23000 J 
5.9 J 

10 J 

44 J 
61 J 
24 J 
62 J 

4 1 

7 J 

46 J 

56 J 

54600 

4740 

406 

390 

319 

2460 

196 

1530 JEB 

395 JEB 

146 

228 

24.3 JEB 

103 

13 9 J 

406000 

4900 
108000 

11500 

15000 JEB 

4640 
5100 JEB 
1040 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Urits Location Detecuon Range of Concen1raUon 
of Maxurun frequen<:) DetecUon Used for 

Concentration Limits Screering 

ug,lcg MT-SL-10~10-AVG 414 0-0 2100 
ug,l(g MT-SL-10~10-AVG 2/4 1200-1200 250 
ug,l(g MT-SL-101-0010 314 1300-1300 2200 
ugA<g MT-SL-102-0012 414 0-0 1900 
uglkg MT-SL-102-0012 414 0-0 6100 
ug,1<g MT-SL-102-0012 414 0-0 8900 
ugA<g MT-SL-102-0012, MT-SL-103-0010-AVG 314 85000 - 85000 22000 
ug,1<g MT-SL-102-0012 1/4 16000 - 34000 21000 
ugA<g MT-SL-102-0012 414 0-0 1300000 
ug,lcg MT-SL-10~10-AVG 314 160000 - 160000 32000 
ugA<g MT-SL-102-0012 414 0-0 23000 
ugA<g MT-SL-104-0010 114 3 3- 3 3 59 
ugA<g MT-SL-101-0010 414 0-0 10 
ug,1<g MT-SL-101-0010 114 3.3-3.3 4.4 
ug,1<9 MT-SL-104-0010 114 1 7 -1 7 61 
ug,l(g MT-SL-104-0010 314 1.7 -1 7 24 
uglkg MT-SL-104-0010 414 0-0 62 
uglkg MT-SL-103-0010-AVG 114 1.7 - 17 4.1 
ugA<g MT-SL-104-0010 114 3.3-3.3 7 
ugA<g MT-SL-104-0010 414 0-0 48 
ugA<g MT-SL-104-0010 214 1 7 - 1 7 56 
ng,l<g MT-SL-103-0010-AVG 414 0-0 54600 
ng,l<g MT-SL-10~10-AVG 414 0-0 4740 
ng,l<g MT-SL-103-0010-AVG 414 0-0 408 
ng,l<g MT-SL-103-0010-AVG 414 0-0 390 
ng,l<g MT-SL-103-0010-AVG 414 0-0 319 
ng,l<g MT-SL-103-0010-AVG 414 0-0 2460 
ng,l<g MT-SL-10~10-AVG 414 0-0 196 
ng,l<g MT-SL-101-0010 414 0-0 1530 
ng,l<g MT-SL-101-0010 414 0-0 395 
ng,l<g MT-SL-103-0010-AVG 314 0.6-0.6 148 
ng,1<g MT-SL-103-0010-AVG 414 0-0 228 
ng,1<g MT-SL-101-0010 414 0-0 24.3 
ng,l<g MT-SL-103-0010-AVG 414 0-0 103 
ng,l<g MT-SL-101-0010 414 0-0 139 
ng,l<g MT-SL-103-0010-AVG 414 0-0 406000 
ng,l<g MT-SL-103-0010-AVG 414 0-0 4900 
ng,l<g MT-SL-10~10-AVG 414 0-0 108000 
ng,l<g MT-SL-10~10-AVG 414 0-0 11500 
ng,1<g MT-SL-101-0010 414 0-0 15000 
ng,l<g MT-SL-10~10-AVG 414 0-0 4640 
ng,l<g MT-SL-101-0010 414 0-0 5100 
'1!)11(Q MT-SL-103-0010-AVG 414 0-0 1040 

Backgr"'-'ld (2) 

VakJe 

Screer,ng (3) Potential Potential COPC RaUonale for ( 4) 
ToxlcilyVakJe ARAR/TBC ARAR/TBC Flag Conta,,.nant 

Value Source DeleUon 
or SelecUon 

90000 nc_1 l'lQ & 
3400 ca l'lQ & 

730000 nc l'lQ & 
160000 nc NO Jlfil, 
36000 nc l'lQ & 

2200000 nc l'lQ & 
610000 nc l'lQ & 

5600 nc lli ~ 
31000 nc ill 8§1, 
3000 ca ill 8§1, 

3700000 nc l'lQ & 
2400 ca l'lQ & 
1700 ca l'lQ & 
1700 ca· l'lQ & 

29 ca• l'lQ & 
90 ca l'lQ & 

1600 ca l'lQ & 
320 ca l'lQ & 

30 ca l'lQ & 
1600 ca l'lQ & 

110 ca NO m 
l'lQ !:ill\ 
l'lQ fil1I 
l'lQ !:ill\ 
l'lQ !:ill\ 
l'lQ !:ill\ 
l'lQ !:ill\ 
t!.Q NTX 

l'lQ !:ill\ 
l'lQ !:ill\ 
l'lQ !:ill\ 
l'lQ !:ill\ 
l'lQ !:ill\ 

39 ca ill ~ 

l'lQ !:ill\ 
l'lQ !:ill\ 
l'lQ !:ill\ 
l'lQ !:ill\ 
l'lQ l:illl 
l'lQ !:ill\ 
l'lQ !:ill\ 
l'lQ !:ill\ 
NO NTX 



( ( 

TABLE 2-22.1 (CONT.) 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
SURFACE* SLUDGE AREA 1 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 2 

Scenano Timeframe: CUTent/Future 

Medl<m: SU1ge 

Exposll"e Medl<m: SU1Qe 
ll'vnnSU"e Point: Su'face• SkJdae Area 1 

CAS Chemical Mlrinun (1) Mlrinun Maxlnun (1) Maxlnun Urits LocaUon Detecoon 
Ntrnber Concen1raUon Qualfler Concentrauon Clua!fier o!Maxlnun Frequenc, 

Concentrauon 

41903-57-5 TotalTCDD 50.7 J 1550 ng/kg MT-SL-103-0010-AVG 4/4 
55722-27-5 TotalTCDF 63.7 J 470 J ng/kg MT-SL-101-0010 4/4 
Dioxin TEO T oxlclty Ecµvalency 150 J 1600 ngA<g MT-SL-103-0010-AVG 4/4 
7429-90-5 Ak.mlrun 4540 8770 mg,1<g MT-SL-104-0010 4/4 
7440-36-0 AnUmony 4 4 mg,1<g MT-SL-103-0010-AVG 1/3 
7440-38-2 Arsenc 3.1 7.6 J mg,1<g MT-SL-104-0010 4/4 
7440-39-3 Bal1<m 26.3 45.7 mg,1<g MT-SL-104-0010 4/4 
7440-41-7 Beryli<m 0.08 0.24 mg,1<g MT-SL-104-0010 4/4 
7440-70-2 Calci<m 75000 J 156000 mg,1<g MT-SL-103-0010-AVG 4/4 
7440-47-3 0.-arnkrn 18200 25200 mg,1<g MT-Sl-104-0010 4/4 
7440-4M COb8ll 4.9 7.4 J mg,1<g MT-SL-104-0010 4/4 
7440-50-8 Copper 23.7 34.7 mg,1<g MT-SL-104-0010 4/4 
743~~ Iron 5570 10700 mg,1<g MT-SL-102-0012 4/4 
7439-92-1 Lead 43.5 60.4 mg,1<g MT-SL-103-0010-AVG 4/4 
7439-95-4 Magnesl<m 787 1470 mg,1<g MT-SL-104-0010 4/4 
7439-96-5 Manganese 3990 13300 mg,1<g MT-SL-102-0012 414 
7440-02-0 Nickel 3.4 10.1 J mg,1<g MT-SL-104-0010 4/4 
7440-09-7 Potassit.m 451 892 J mg,1<g MT-SL-104-0010 4/4 
7782-49-2 Seteri<m 1.3 1.3 mg,1<g MT-SL-103-0010-AVG 1/4 
7440-22-4 SIIVer 1.8 J 6.2 J mg,1<g MT-SL-102-0012 2/4 
7440-23-5 Sodi<m 8160 11300 mg,1<g MT-SL-102-0012 414 
7440-62-2 Vanacll.lT'I 20.6 34 mg,1<g MT-SL-104-0010 414 
7440-66-6 Zinc 128 183 mg,1<g MT-SL-104-0010 414 
18496-2~ Sl.ffide 49 J 280 J mg,1<g MT-SL-104-0010 3/4 

~ 
( 1) Mlrinunhnaxlnun detected concentration 

(2) N/A - Refer to supporting informauon for backgrOllld discussion. 

Background values are the maxlnun of off-site beckgrcxrod concentrations. 

(3) Region IX PRG residential soil November 2000. Region IX PRGs for noo-carcinogens have been adjusted by a factor of 0.1 to correspond to an HI of 0.1 

( 4) RaUonale Codes Selecflon Reason: Infrequent De1ectlon but Associated Histol1caly ( HIST) 

Frequent Detecflon (FD) 

Toxicity lnformauon Available (TX) 

Above Screering Levels (ASL) 

DeleUon Reason: Infrequent Detecflon (IFD) 

Background Levels ( BKG) 

No Toxicity lnformaUon (NTX) 

EssenUal NU111ent (NUT) 

Below Screering Level ( BSL) 

EPA Region I does not adllocate cµ,ntitative risk evaluation of 111s contarTinant.(EPA I) 

'The sudge sa""'8s from Area 1 _.e COl11)0sites of materials from O to 10-12 feet bgs. 

Range ol Concen1rauon 

Detecoon Used for 

UITits Screening 

0-0 1550 

0-0 470 

0-0 1600 

0-0 8770 

0.74- 0.74 4 
0-0 7.6 

0-0 45.7 

0-0 0.24 

0-0 156000 

0-0 25200 
0-0 7.4 

0-0 34.7 

0-0 10700 

0-0 60.4 

0-0 1470 

0-0 13300 

0-0 10.1 

0-0 892 

1-1 1.3 
1-1 6.2 

0-0 11300 

0-0 34 

0-0 183 

16.6-16.6 280 

Definitions: 

BackgrOllld (2) Screening (3) Potential Potential COPC Rationale for 4) 
Value Toxicity Value ARAR/TBC ARAR/TBC Flag ContarTinar 

Value Source DeleUon 
or Setec11a 

f:jQ till\ 
f:jQ till\ 

3.9 ca lli & 
NO feAl 

3.1 nc lli & 
0.39 ca• lli & 
540 nc t:lQ & 

15 nc NQ & 
NQ t:llil 

12000 ca ru & 
t:lQ ~ 
t:lQ ~ 
NO ~ 

400 nc NQ & 
t:lQ t:llil 

180 nc lli Ml. 
160 nc t:lQ & 

NO li\lI 
39 nc NO & 
39 nc NO & 

NO li\lI 
55 nc NO & 

2300 nc NO & 
NO t:fil 

N/A = Not Applcable 

SOL = Sa""'8 Quantitatton LIITit 

COPC = Chemical of Potential Concern 

ARAR/TBC • Applcable or Relevant and Appropriate RequiremenVTo Be Considered 

MCL = Federal Maxlnun contarTinant Level 

SMCL = Secondary Maxlnun ContarTinant Level 

J = Estimated Value 

ca = Carcinogenic 

ca· = Carcinogenic where nc < 1 OOX ca 

ca .. = Carcinogenic vmere nc <10X ca 

nc = Non-Carcinogenic 

EB = present in ecµprnent blank 

nc_ 1 = Ragon IX PRG for 1115 noo-carclnogen was based on a ceiing imit or sallration. 

The val.le shown is 1/10 of the Region IX r1sk-based PRG 



GAS 

Nl.mber 

95-50-1 

106-46-7 

108-90-7 

67-66-3 

79-20-9 

108-88-3 

117-81-7 

84-74-2 

72-55-9 

50-29-3 

510:l-71-9 

53469-21-9 

11097-69-1 

319-86-8 

60-57-1 

72-20-8 

53494-70-5 

510:l-74-2 

1024-57-3 

35822-46-9 

67562-39-4 

5567H9--7 

39227-26-6 

70648-26-9 
5765:l-85-7 

57117-44-9 

19408-74-3 

72918-21-9 

40321-76-4 

57117-41-6 

60851-34-5 

57117-31-4 

1746-01-6 

51207-31-9 

3268-87-9 

39001-02-0 

37871-00-4 

38998-75-3 

34465-46-8 
55684-94-1 
36088-22-9 
30402-15-4 
4190:l-57-5 

Scenario Timeframe· CUTent/FUb.l"e 
Medh.m SoiVSludge 

Exposu-e Medil.m Soil/SIJdge 

TABLE 2-22.2 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SURFACE" SOIUSLUDGE ONLY AREAS 2 TO 7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

,sure Point: &lface • Sol Areas 2 to 7 

Chenical Mlrim..m (1) Mlrin-t.m Maxinun (1) Maxim..m Urits Location Detection Range of Concentration Bact<1r0<.'1d (2) Screening (3) 
Concentration Ouaifier Concentration Quaifier of Maxmun Frequency Detedlon Used for Value Toxicity Value 

Concentration limits Screering 

1,2-Dlchlorobenzene 280 J 280 J ug.1<g MT-SL-60:l-0007 1/10 180- 290 280 90000 nc_1 
1,4-Dlchlorobenzene 200 J 200 J ug.1<g MT-SL-60:l-0007 1110 180- 290 200 3400 ca 
Chlorobenzene 25 J 1300 ug.1<g MT-SL-60:l-0007 2110 190- 290 1300 15000 nc 
Chloroform 25 J 32 J ug.1<g MT-SO-A4-OVCOMP 2110 180- 710 32 240 ca .. 
Melhyl Acetate 44 J 250 J ug.1<g MT-SL-60:l-0007 3/10 180- 290 250 2200000 nc 
Toluene 19 J 19 J ug.1<g MT-SO-A2-OVCOMP 1/10 180- 710 19 59000 nc_1 
bls(2-E1hyl,exyl)l'hthalate 8900 8900 ug.1<g MT-SL-702-0011 1/10 170- 1900 8900 35000 ca• 
Dl-1>-~late 23 JEB 61 ug.1<g MT-SL-501-0020-AVG 2110 180- 4000 61 610000 nc 
4,4'-DDE 32 3.2 ug.1<g MT-SL-702-0011 1/10 1 7 - 3 7 3.2 1700 ca 
4,4'-DDT 18 J 2.2 ug.1<g MT-SL-702-0011 2110 t 7 - 3 7 2.2 1700 ca• 
alpha-Chlordane 1.7 J 29 ug.1<g MT-SL-702-0011 4/10 o 87 -1.s 29 1600 ca 
Arocior-1242 280 280 ug.1<g MT-SL-702-0011 1/10 17- 37 280 220 ca 
Aroclor-1254 4 J 78 ug.1<g MT-SL-702-0011 4/10 17 - 37 78 220 ca .. 
deNa-BHC 52 52 ug.1<g MT-SL-702-0011 1/10 0.87 - 1.9 5.2 440 ca• 
Oieldrin 44 4.4 ug.1<g MT-SL-702-0011 1/10 1 7 - 3 7 44 30 ca 
Enoin 5.8 5.8 ug.1<g MT-SL-702-0011 1/10 1 7 - 3 7 5.8 1800 nc 
Enoin Ketone 6.3 63 ug.1<g MT-SO-A4-OVCOMP 1/10 1 7 - 3.7 6.3 1800 nc 
garrma-Chlordane 1.9 J 31 ug.1<g MT-SL-702-0011 4/10 0.87-1.8 31 1600 ca 
Heptachlor EpoXlde 12 12 ug/l(g MT-SL-702-0011 1/10 0.87- 1.9 12 53 ca· 
1.2,3,4,6,7,8-HpCDD 108 93940 ng,,<g MT-SL-702-0011 10/10 0-0 93940 
1,2,3,4,6, 7,8-HpCDF 12 3230 ng,,<g MT-SL-702-0011 10/10 0-0 3230 
1,2,3,4, 7,8,9-HpCDF 2.8 J 109 ng,l<g MT-SL-702-0011 9/10 045-045 109 
1,2,3,4,7,8-HxCDD 088 J 771 ng,,<g MT-SL-702-0011 9/10 o 35- o.35 77.1 
1,2,3,4, 7,8-HxCDF 1.3 J 76 ng,,<g MT-SL-702-0011 9/10 0.2-0.2 76 
1,2,3,6,7,8-HxCDD 8.3 1200 ng,,<g MT-SL-702-0011 9/10 0.35 - 0.35 1200 
1,2,3,6,7,8-HxCDF 0.6 J 32.4 EB ng,,<g MT-SL-702-0011 9/10 0.2-0.2 32 4 
1,2,3,7,8,9-HxCDD 22 J 315 EB ng,,<g MT-SL-702-0011 9/10 035-035 315 
1.2.3,7,8.9-HxCDF 0 74 EMPC 108 EMPC ng,,<g MT-SO-A6-OVCOMP 4/10 o 2- 1 8 10.8 
1,2,3,7,8-PeCDD 1.1 J 15.9 EB ng,l<g MT-SO-A:l-OVCOMP 8/10 o 35-o.s 15.9 
1,2,3,7,8-PeGDF 0.27 J 1.1 J ng,,<g MT-SO-A4-OVCOMP 4/10 0.2- 1.1 11 
2,3,4,6,7,8-HxCDF 1.3 J 189 ng,,<g MT-SL-702-0011 9/10 o 25- 0.25 189 
2,3,4,7,8-PeCDF 11 J 69 ng,,<g MT-SL-702-0011 7110 0.2-0.3 6.9 
2,3,7,8-TCDD o 39 J 25.2 J ng,,<g MT-SO-A6-OVCOMP 9/10 0.25- 0.25 25.2 3.9 ca 
2,3, 7,8-TCDF 0.36 J 9.9 ng,,<g MT-SL-702-0011 719 0.87-2.1 9.9 
OCDD 999 719310 EB ng,,<g MT-SL-702-0011 10/10 0-0 719310 
OCDF 2.6 6820 JEB ng,,cg MT-SL-702-0011 10/10 0-0 6820 
Total HpCDD 18.6 161180 J ng,,<g MT-SL-702-0011 10/10 0-0 161180 
Total HpCDF 4.2 13810 J ng,,<g MT-SL-702-0011 10/10 0-0 13810 
TotalHxCDD 1.2 8220 JEB ng,,<g MT-SL-702-0011 10/10 0-0 8220 
TotalHxCDF 35 3 J 3300 JEB ng,l<g MT-SL-702-0011 9/10 o 15 - 0.15 3300 
Total PeCDD 08 1160 JEB ng,,<g MT-SL-702-0011 10/10 0-0 1160 
Total PeCDF 25 J 306 J ng,,<g MT-SL-702-0011 9/10 0.25 - 0.25 306 
TotalTCDD 0.64 JEB 88.1 J nnkn MT-SL-702-0011 9/10 0.25 - 0.25 88 1 

Potential Potential COPC Rationale for ( 4) 
ARAR/TBC ARAR/TBC Flag Contaminant 

Value Source Delebon 
or Selection 

NQ ~ 
NO l!fil 
NQ l!fil 
NQ & 
NQ & 
NQ & 
NQ & 
NQ & 
NQ & 
NQ & 
NQ & 
ru ~ 
NO ll§1 
NO l!fil 
NQ & 
NQ & 
NQ & 
NQ & 
NQ & 
NO tfil 
NO NTX 

NQ NTX 

NQ !ill\ 
NQ !ill\ 
NQ !ill\ 
NQ tfil 
NQ tfil 
NQ NTX 

NQ !ill\ 
NQ !fil 
NQ !ill\ 
NQ !ill\ 
lli M.l. 
NQ tilll 
NO tilll 
NQ tfil 
NQ !ill\ 
NQ tilll 
NQ tilll 
NQ !ill\ 
NQ !ill\ 
NQ !ill\ 
NO NTX 



( 
TABLE 2-22.2 (CONT.) 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
SURFACE* SOIUSLUOGE ONLY AREAS 2 TO 7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 2 

Scenario Tlmeframe: Cl.mont/Fuu-e 

Medh.m: Soil/Sujge 

Exposu-e Medh.m: Soi11Suige 
,...-e Point: St.fface • Soi' Areas 2 to 7 

CAS Chemical Mlninun (1) Mlninun 
Ni.mber Concentration Ouaifler 

55722-27-5 Total TCOF 0.97 JEB 
Dioxin TEO Toxicity Ecµvalency 0.13 
74:ZS-90-5 Aunirun 3120 
7440-36-0 Antimony 2.3 
7440-38-2 Arsenic 1.6 J 
744o-3~3 ea111n1 14.9 
744o-41-7 Ber/ltn1 0.2 
744o-43-9 Cadmlun 16.8 
744o-70-2 Gak:ttnl ~ 

744o-47-3 Cl1romh.m 60.9 
7«o-4&-4 CObaK 2.5 

1744°"50-8 Copper u 
74~9-6 Iron 3680 
743~92-1 Lead 2.7 

743~9f>.4 Magnesli.m 961 
743~96-5 Manganese 72.4 
743~97-6 Mere")' 0.03 J 
7440-02-0 Ni~el 6.5 

7440-09-7 Potass/1.m 373 J 
7440-23-5 SOditnl 150 J 
7440-62-2 Vanadii.m 3.6 

7440-66-6 Zinc 14.5 

18540-:ZS.9 CIYc,r,ii.m VI 3 J 

18496-25-8 Sullde 8.8 

~ 

Maxlnun (1) 

Concentration 

56.9 

1300 

6660 

44.4 
15 7 

657 

0.41 

16.8 

22300 

5280 

5.6 

108 

25500 

427 

2540 

207 

4.5 

24 5 

1040 

150 

43.5 

330 

28 

39 

Maxlnun Units Location Detection 
Quailier of Max!nun Frerµ,ncy 

Concentration 

JEB ngA(g MT-SL-702-0011 9110 
J ngA(g MT-SL-702-0011 10/10 

mgAcg MT-SL-603-0007 10/10 
J mgAcg MT-SL-702-0011 8/10 

mgAcg MT-SL-603-0007 10110 
J mgAcg MT-SL-702-0011 10/10 
J rng,1<g MT-SL-603-0007 7/10 

rng,1<g MT-SL-702-0011 1110 

rng,1<g MT-SL-702-0011 10/10 

J rng,1<g MT-SL-702-0011 10/10 
J mgA<g MT-SL-702-0011 10/10 

mgAcg MT-SL-702-0011 10/10 

mg,1<g MT-SL-702-0011 10/10 

rng,1<g MT-SL-702-0011 10/10 

mgA<g MT-SO-A6-OVCOMP 10110 

J mgAcg MT-SL-702-0011 10110 

mgAcg MT-SL-702-0011 9110 

mgAcg MT-SL-702-0011 10110 

J mgA<g MT-SO-A6-0VCOMP 10110 

J mgA<g MT-SL-702-0011 1/10 

mgA<g MT-SL-603-0007 10110 

mgAcg MT-SL-702-0011 9110 

rngA<g MT-SO-A6-OVCOMP 2/10 

rngA<g MT-SO-A2-OVCOMP 2/10 

Range of Concentration BackgrOUld (2) Screening (3) 

Detection Used lo, Value T oxlcity Va.ue 
Limits Screening 

0.2-0.2 56.9 

0-0 1300 3.9 ca 
0-0 6660 

0.74- 0.74 444 3.1 nc 
0-0 15.7 0.39 ca• 
0-0 657 540 nc 

0.24-0.27 0.41 15 nc 
0.6-0.6 16.8 3.7 nc 

0-0 22300 

0-0 5280 12000 ca 
0-0 5.6 

0-0 108 

0-0 25500 

0-0 427 400 nc 
0-0 2540 

0-0 207 180 nc 
0.02-0.02 4.5 23 nc 

0-0 24.5 160 nc 
0-0 1040 

97.9-98.6 150 

0-0 43.5 55 nc 
14.8-14.8 330 2300 nc 
2.1-2.4 28 30 ca"" 

5.1-6 39 

( 1) Mlnlnu:nhnaxlnun detected concentration. Definitions: NIA = Not Applicable 
(2) NIA- Refer to Sl4)p()f11ng lnfonnation fc, ba~!r()lnl dscusslon. SOL = Sample Ouantitation Limit 

Potential 

ARARITBC 
Value 

Back!r01.11d values are 1he maxlnun of off-site ba~i,-OUld concentrations. COPC = Chemical of Potential Concern 

Potential COPC Rationale fc, ( 4) 
ARARITBC Flag Contaninant 

Sou-ce Deletion 
c, selection 

!:,IQ l:ill\ 
ill & 
!:,IQ ffA.I 
ill & 
ill & 
ill & 
!:,IQ & 
ill & 
!:,IQ NUT 

!:,IQ !lfil. 
!:,IQ ffA.I 
!:,IQ ffA.I 
!:,IQ ffA.I 
YES & 
NO l:ll.!I 
ill & 
ill ML 
!::!Q BSL 

!::!Q NUT 

!::!Q l:ll.!I 
!:,IQ & 
!:,IQ & 
NO & 
NO !:ill\ 

(3) Region IX PRG residential soil Noverrber 2000. Region IX PRGs fc, n<»earcinogens have been a~ed by a factor of 0.1 to correspond to an HI of 0.1 ARAR/TBC • Applcable c, Retevant and Appropriate RequirernenvTo Be Considered 

(4) Rationale Codes Selection Reason: lnf,-t Detection but Associated Hlstor1caly (HIST) MCL = Federal Maxlnun Contaminant Level 

Frequent Detection (FD) SMCL. Secondary Maxlnun Contaminant Level 

Toxicity lnfonnation Available (TX) J = Estimated Value 
Nxwe Screening Levels (ASL) ca = Carcinogerlc 

Deletion Reason: Infrequent Detection (IFO) ca•= Carcinogenic where nc <100X ca 

Back!r()lnl Levels (BKG) ca""= Carcinogerlc where nc <10X ca 

No Toxicity lnfonnaUon (NTX) nc = Non-Carcinogenic 

Essentlal Nutrient (NUT) EB = present in equipment blank 

-Screening Level (BSL) nc_ 1 • Region IX PRG fc, 11'1s ~nogen was based on a cellng lmll or sa11J'ation 
EPA Region I does not adVocate quantitative r1sk evakJation of tis contamlnant.(EPA I) The value_ ,s 1110 of the Region IX r1sk-based PRG. 

"Since -v few salJllles -e collected from arty SU'face mater1als (0 to 2 feet bgs) and many of the samples _.e composites of materials from 0 to as rruch as 20 feet bgs, the SU'face dataset lnckJdes any sa11"4'1e with a top depth of 0 feet bgs, most sa11"4'1es extending below 
2 feelbgs. 



CAS 

Number 

120-82-1 

95-50-1 

106-46-7 

76-93-3 

67-64-1 

75-15-0 

106-90-7 

67-66-3 

100-41-4 

79-20-9 

127-16-4 

106-86-3 

1330-20-7 

95-95-4 

91-56-7 

91-57-6 

59-50-7 

106-44-5 

50-32-8 

205-99-2 

207-06-9 

117-81-7 

216-01-9 

84-74-2 

206-44-0 

86-30-6 

91-20-3 

87-86-5 

85-01-8 

108-95-2 

129-00-0 

72-54-8 

72-55-9 

50-29-3 

309-00-2 

319-84-6 

5103-71-9 

53469-21-9 

11097-69-1 

Scenario Timeframe· Future 

Medium: Soll/Sludge 

Exposure Medium Soil/Sludge 

Exposure Point All" Soll and Sludge Areas 1 to 7 

TABLE 2-22.3 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

"ALL"* SOIUSLUDGE AREAS 1 THROUGH 7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Chemical Minimum (1) Minimum Maximum (1) Maximum Units Locatk>n Oe1ect10n Range of Concentration Background (2) screening (3) 
Concentrat10n Qual~ier Concentration Qualifier of Maximum Frequency Detection Used lor Value Toxlcll'f Value 

Concentration Limits Screening 

1,2,4-Trlchlorobenzene 35 J 570 J ug/kg MT-SL-601-0711 5/33 170- 1300 570 65000 nc 
1,2-Olchlorobenzene 32 J 46000 ug/kg MT-SL-601-0711 16/33 180-1300 46000 90000 nc_1 
1,4-Olchlorobenzene 15 J 25000 ug/kg MT-SL-601-0711 12/33 180 - 1300 25000 3400 ca 
2-Butanone 510 2200 ug/kg MT-SL-101-0010 5/33 170- 1300 2200 730000 nc 
Acetone 210 4300 ug/kg MT-SL-704-0207-AVG 12/33 170- 710 4300 160000 nc 
Carbon Oisullide 54 J 6100 ug/kg MT-SL-102-0012 14/33 180-1300 6100 36000 nc 
Chlorobenzene 25 J 77000 ug/kg MT-SL-601-0711 7/33 170 - 1300 77000 15000 nc 
Chloroform 19 J 79 J ug/kg MT-SL-403-0510 9/33 180-1300 79 240 ca .. 
Ethylbenzene 120 J 380 J ug/kg MT-SL-601-0711 2/33 170- 1300 380 150000 nc_ 1 
Methyl Aeetate 44 J 8900 ug/kg MT-SL-102-0012 20/33 180 - 330 8900 2200000 nc 
Tetrachloroethene 170 J 170 J ug/kg MT-SL-401-0511 1/33 170 - 1300 170 5700 ca' 
Toluene 19 J 9200 ug/kg MT-SL-402-0311 11/33 170- 1300 9200 59000 nc_ 1 
Total Xylenes 280 J 2300 ug/kg MT-SL-601-0711 3/29 170-1300 2300 140000 nc_1 
2,4,5-Trlchlorophenol 380 J 70000 J ug/kg MT-SL-602-0509 9/33 440- 330000 70000 610000 nc 
2-Chloronaphthalene 1700 J 5200 J ug/kg MT-SL-201-0616 2/33 170 - 130000 5200 390000 nc 
2-Methylnaphthalene 1800 J 21000 J ug/kg MT-SL-102-0012 5/33 170- 130000 21000 5600 nc 
4-Chloro-3-methylphenol 550 J 550 J ug/kg MT-SL-703-0215 1/33 170 - 130000 550 31000 ca 
4-Methylphenol 1200 J 1300000 ug/kg MT-SL-102-0012 11/16 180- 130000 1300000 31000 nc 
Benzo(a)pyrene 660 J 660 J ug/kg MT-SL-701-0217 1/33 170- 130000 660 62 ca 
Benzo(b)fluoranthene 470 J 470 J ug/kg MT-SL-701-0217 1/33 170- 130000 470 620 ca 
Benzo(k)fluoranthene 790 J 790 J ug/kg MT-SL-701-0217 1/33 170- 130000 790 6200 ca 
bls(2-Ethylhexyl)phthalate 8900 15000 J ug/kg MT-SL-401-0511 2/33 170- 130000 15000 35000 ca· 
Chrysene 590 J 590 J ug/kg MT-SL-701-0217 1/33 170- 130000 590 62000 ca 
Oi-n-Butylphthalate 23 JEB 61 ug/kg MT-SL-501-0020-AVG 2133 180 - 130000 61 610000 nc 
Fluoranthene 1100 J 1100 J ug/kg MT-SL-701-0217 1/33 170- 130000 1100 230000 nc 
N-Nltroso-diphenylamine 7600 J 7600 J ug/kg MT-SL-602-0509 1/33 170 - 130000 7600 99000 ca 
Naphthalene 760 J 61000 ug/kg MT-SL-202-0717-AVG 7/33 170 - 68000 61000 5600 nc 
Pentachlorophenol 120 J 120000 J ug/kg MT-SL-602-0509 12/33 440 - 330000 120000 3000 ca 
Phenanthrene 620 J 620 J ug/kg MT-SL-701-0217 1/33 170- 130000 620 2200000 nc 
Phenol 390 JEB 52000 ug/kg MT-SL-202-0717-AVG 9/33 170- 130000 52000 3700000 nc 
Pyrene 900 J 900 J ug/kg MT-SL-701-0217 1/33 170- 130000 900 230000 nc 
4,4'-000 3.4 J 34 J ug/kg MT-SL-601-0711 6/33 1 7 - 17 34 2400 ca 
4,4'-OOE 1 5 J 53 J ug/kg MT-SL-602-0509 15/33 1 7 - 6.5 53 1700 ca 
4,4'-00T 1.8 J 56 J ug/kg MT-SL-602-0509 4/33 1 7 - 17 56 1700 ca· 
Aldrin 6.1 J 29 ug/kg MT-SL-202-0717-AVG 3/33 0.87 - 3 4 29 29 ca· 
alpha-BHC 46 24 J ug/kg MT-SL-104-0010 4/33 0.87 - 8 9 24 90 ca 
alpha-Chlordane 16 340 ug/kg MT-SL-202-0717-AVG 19/33 0.87 - 3 4 340 1600 ca 
Aroclor-1242 280 280 ug/kg MT-SL-702-0011 1/33 17 - 170 280 220 ca 
Aroclor-1254 4 J 180 UQ/ka MT-SL-401-0511 11/33 17 - 61 180 220 ca•• 

Potential Potential COPC Rat10nale lor (4) 

ARAR/TBC ARAR/TBC Flag Contaminant 

Value Source Delet10n 

or Selection 

NO BSL 

NO BSL 

YES ASL 

NO BSL 

NO BSL 

NO BSL 

YES ASL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

YES ASL 

NO BSL 

YES ASL 

YES ASL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

YES ASL 

YES ASL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

YES ASL 

NO BSL 
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TABLE 2-22.3 (CONT.) 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
"ALL"* SOIUSLUDGE AREAS 1 THROUGH 7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 3 

Scenario Timeframe: Future 

Medium: Soll/Sludge 

Exposure Medium: Soll/Sludge 

Exposure Point All" Soll and Slu<!9.e Areas 1 to 7 

CAS Chemical Minimum (1) Minimum Maximum (1) 
Number Concentration Ouallfler Concentratton 

319-8~7 beta-BHC 2.2 18 
319-86-8 delta-BHC 3.2 18 
60-57-1 Dleldrin 4.4 12 
72-~ Endrln 5.8 5.9 
53494-70-5 Endrin Ketone 5.8 26 
5103-74-2 gamma-Ghlorllane 1.7 500 
76-44-8 Heptachlor 28 J 56 
1024-57-3 Heptachlor Epoxlde 1.5 48 
35822-46-9 1,2,3,4,6,7,8-HpCDD 10.8 93940 
67562-39-4 1,2,3,4,6,7,8-HpCDF 1.2 17200 
~5673-89-7 1,2,3,4, 7,8,9-HpCDF 2.8 J 990 
39227-28-6 1,2,3,4,7,8-HxCDD 0.71 J 390 
70648-26-9 1,2,3,4,7,8-HxCDF 1.3 J 758 
57653-8~7 1,2,3,6, 7,8-HxCDD 31 J 4690 

57117-44-9 1,2,3,6,7,8-HxCDF 06 J 229 
19408-74-3 1,2,3,7,8,9-HxCDD 16 JEB 1530 
72918-21-9 1,2,3,7,8,9-HxCDF 0.74 EMPC 108 

40321-76-4 1,2,3,7,8-PeCDD 0.54 EMPC 395 
57117-41-6 1,2,3,7,8-PeCDF 0.27 J 148 

60851-34-5 2,3,4,6,7,8-HxCDF 1.3 J 488 

57117-31-4 2,3,4,7,8-PeCDF 0.25 EMPC 91.9 

1746-01-6 2,3, 7,8-TCDD 0.39 J 1240 

51207-31-9 2,3, 7,8-TCDF 0.24 EMPC 26.9 

3268-87-9 OCDD 99.9 922000 

39001-02-0 OCDF 2.6 33200 

37871-00-4 Total HpCDD 18.6 161180 

38998-7~3 Total HpCDF 4.2 75200 

3446~6-8 Total HxCDD 1.2 20400 

55684-94-1 TotalHxCDF 5.6 JEB 27600 

36088-22-9 Total PeCDD 0.8 5100 

30402-1~4 Total PeCDF 2.5 J 1690 

41903-57-5 Total TCDD 0.48 EMPC 1550 

55722-27-5 Total TCDF 0.51 JEB 470 

Dioxin TEO Toxicity Equlvalency 0.13 2600 
7429-90-5 Aluminum 2000 10600 

7440-36-0 Antimony 1.2 J 547 

7440-38-2 Arsenic 12 J 15.7 

7440-39-3 Barium 12.9 1480 
7440-41-7 Beryllium 0.08 0.41 

MaXlmum Units Location 

Qualrtier o!Mhlmum 

Concentration 

ug/kg MT-SL-20~19 

ug/kg MT-SL-202-0717-AVG 

ug/kg MT-SL-202-0717-AVG 

J ug/kg MT-SL-601-0711 

J ug/kg MT-SL-601-0711 

ug/kg MT-SL-202-0717-AVG 

J ug/kg MT-SL-104-0010 

ug/kg MT-SL-202-0717-AVG 

ng/kg MT-SL-702-0011 

JEB ng/kg MT-SL-602-0509 
JEB ng/kg MT-SL-602-0509 

ng/kg MT-SL-103-0010-AVG 

JEB ng/kg MT-SL-601-0711 

JEB ng/kg MT-SL-602-0509 

J ng/kg MT-SL-602-0509 

JEB ng/kg MT-SL-101-0010 

EMPC ng/kg MT-SO-A6-OVCOMP 

JEB ng/kg MT-SL-101-0010 

ng/kg MT-SL-103-0010-AVG 

JEB ng/kg MT-SL-602-0509 

JEB ng/kg MT-SL-601-0711 

J ng/kg MT-SL-602-0509 

J ng/kg MT-SL-601-0711 

J ng/kg MT-SL-601-0711 

JEB ng/kg MT-SL-601-0711 

J ng/kg MT-SL-702-0011 

JEB ng/kg MT-SL-602-0509 

JEB ng/kg MT-SL-601-0711 

JEB ng/kg MT-SL-602-0509 

JEB ng/kg MT-SL-101-0010 

JEB ng/kg MT-SL-601-0711 

ng/kg MT-SL-103-0010-AVG 

J ng/kg MT-SL-101-0010 

J ng/kg MT-SL-602-0509 

mg/kg MT-SL-602-0509 

J mg/kg MT-SL-602-0509 

mg/kg MT-SL-603-0007 

J mg/kg MT-SL-703-0215 
J mg/kg MT-SL-204-0618, MT-SL-603 

0007, MT-SO-A7-UNCOMP 

Detection Range or Concentrabon Background (2) Screening (3) Potential Potential COPC Rationale for ( 4) 
Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant 

Limits Screening Value Source Deletion 

or Selection 

5/33 0.87 - 3 4 18 320 ca NO BSL 
3/33 0.87 • 3.4 18 440 ca• NO BSL 
4/33 1.7-6.5 12 30 ca NO BSL 
2/33 1.7-17 5.9 1800 nc NO BSL 
4/33 1.7 -17 26 1800 nc NO BSL 
18/33 0.87 - 3.4 500 1600 ca NO BSL 
2/33 0.87 • 8.9 56 110 ca NO BSL 
6/33 0.87 • 3.4 48 53 ca• NO BSL 
33/33 0-0 93940 NO NTX 
33/33 0-0 17200 NO NTX 
30/33 0.45 - 5.2 990 NO NTX 
29/33 0.35-3.1 390 NO NTX 
30/33 0.2-2.7 758 NO NTX 
32/33 0.35 - 0.35 4690 NO NTX 
29/33 0.2-2.7 229 NO NTX 
32/33 0 35 - 0.35 1530 NO NTX 
5/33 0.1 - 5 7 10.8 NO NTX 

28/33 0.2 - 3.6 395 NO NTX 
13/33 0.09 • 2.4 148 NO NTX 

29/33 0.25 - 4.7 488 NO NTX 

25/33 0.1 -2.2 91.9 NO NTX 

30/33 0.25- 1.8 1240 3.9 ca YES ASL 

25132 0.2- 2.1 26.9 NO NTX 

33/33 0-0 922000 NO NTX 

33/33 0-0 33200 NO NTX 
33/33 0-0 161180 NO NTX 
33/33 0-0 75200 NO NTX 

33/33 0-0 20400 NO NTX 
32/33 0.75 - 0 75 27600 NO NTX 
33/33 0-0 5100 NO NTX 
31/33 0.25 • 0.3 1690 NO NTX 
31133 0.25- 1 8 1550 NO NTX 
30/33 0.2 • 1.4 470 NO NTX 
33133 0-0 2600 3.9 ca YES ASL 
33/33 0-0 10600 NO EPAI 
25132 0 74 - 0 74 547 3.1 nc YES ASL 
32/33 1-1 15.7 0.39 ca" YES ASL 
33133 0-0 1480 540 nc YES ASL 
25/33 0 16- 0.27 0.41 15 nc NO BSL 



TABLE 2-22.3 (CONT.) 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
"ALL"* SOIUSLUDGE AREAS 1 THROUGH 7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 3 OF 3 

Scenark> Tlmeframe: Future 

Medium: SolVSludge 

Exposure Medium: Soil/Sludge 

Exposure Point All" Soll and Sludge Areas 1 to 7 

CAS Chemical Minimum (1) Minimum Maximum (1) 
Number Concentratton QualWler Concentrabon 

744~l-9 Cadmium 0.74 J 16.8 
7440-70-2 Calcium 560 156000 
7440-47-3 Chromium 12.8 67800 
7440-43-4 Cobalt 1 8 74 
7440-50-8 Copper 4.4 274 
7439-89-6 Iron 3370 25500 
7439-92-1 Lead 2.5 427 
7439-95-4 Magnesium 253 4010 
7439-96-5 Manganese 25 2 13300 
7439-97-6 Mercury 0 02 J 45 
7440-02-0 Nickel 3.4 24.5 
7440-09-7 Potanlum 74.7 2410 
7782-49-2 Selenium 1.3 1.3 
7440-22-4 Sliver 1 7 6.2 
7440-2l-5 Sodium 103 J 11300 
7440-21Kl Thallium 1.4 2.2 
7440-62-2 Vanadium 26 68.6 
7440-66-6 Zinc 12 330 
18540-29-9 Chromium VI 3 J 28 
18496-25-8 Sulfide 88 300 

,. NOTES. 

( 1) Minimum/maximum detected concentra11on 

(2) NIA - Refer to supporting lnformat10n for background discussion 

Background values are the maximum of off-site background concentrations 

Maximum Units Location 
Qualtfier of Maximum 

Concentration 

mg/kg MT-SL-702-0011 

mg/kg MT-SL-10l-0010-AVG 

J mg/kg MT-SL-602-0509 

J mg/kg MT-SL-104-0010 

mg/kg MT-SL-70l-0215 

mg/kg MT-SL-702-0011 

mg/kg MT-Sl-702-0011 

mg/kg MT-SL-201-0616 

mg/kg MT-SL-102-0012 

mg/kg MT-SL-702-0011 

mg/kg MT-SL-702-0011 

J mg/kg MT-SL-201-0616 

mg/kg MT-SL-10l-0010-AVG 

J mg/kg MT-SL-102-0012 

mg/kg MT-SL-102-0012 

J mg/kg MT-SL-602-0509 

mg/kg MT-SL-602-0509 

mg/kg MT-SL-702-0011 

mg/kg MT-SO-A6-OVCOMP 
J mg/kg MT-SL-402-0311, MT-SL-704 

0207-AVG 

Detection 

Frequency 

4133 

33/33 

33133 

33133 

33133 

33133 

33133 

33133 

33133 

26131 

33133 

33133 

1133 

3133 

17133 

4133 

31/33 

31133 

2133 
20133 

(3) Region IX PRG residential soil November 2000. Region IX PRGs for non-carcinogens have been adjusted by a factor of 0.1 to correspond to an HI of 
(4) Rationale Codes Selection Reason· 

Deletion Reason: 

Infrequent Detection but Associated Historically (HIST) 

Frequent Detection (FD) 

Toxicity lnfonmatlon Available (TX) 

Above Screening Levels (ASL) 

Infrequent Detection (IFD) 

Background Levels (BKG) 

No Toxicity Information (NTX) 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

EPA Region I does not advocate quantitative risk evaluation ot this contaminant (EPA I) 

Range of Concentration 
Detect10n Used for 

Limits Screening 

0.52 - 0.68 16.8 

0-0 156000 

0-0 67800 

0-0 7.4 

0-0 274 

0-0 25500 

0-0 427 

0-0 4010 

0-0 13300 

0.02 - 0 02 4.5 

0-0 24.5 

0-0 2410 

0.87- 1.1 1.3 
0 87- 1.1 6.2 

853-986 11300 

0 99- 2 2.2 
064-064 686 

14 8- 161 330 

2 - 10.9 28 
5.1 - 16.6 300 

Definitions 

Background (2) Screening (3) 

Value Toxicity Value 

3.7 nc 

12000 ca 

400 nc 

180 nc 
23 nc 

160 nc 

39 nc 
39 nc 

0 52 nc 
55 nc 

2300 nc 

30 ca•• 

NIA = Not Applicable 

SQL = Sample Quantitation Limit 

COPC = Chemical of Potential Concern 

Potential 

ARAR/TBC 

Value 

Potential COPC Rationale tor (4) 
ARAR/TBC Flag Contaminant 

Source Deletion 
or Selection 

YES ASL 

NO NUT 

YES ASL 

NO EPAI 

NO EPA! 

NO EPAI 

YES ASL 

NO NUT 

YES ASL 

YES ASL 

NO BSL 

NO NL/T 

NO BSL 

NO BSL 

NO NUT 

YES ASL 

YES ASL 

NO BSL 

NO BSL 
NO NTX 

ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

MCL = Federal Maximum Contaminant Level 

SMCL = Secondary Maximum Contaminant Level 

J = Estimated Value 

ca = Carcinogenic 

ca·= Carcinogenic Where nc <100X ca 

ca·•= Carcinogenk: where nc <10X ca 

nc == Non-Carcinogenic 

EB = present In equipment blank 

nc~ 1 = Region IX PRG for thts non-carcinogen was based on a celling limit or saturation 

The value shown Is 1110 of the Region IX risk-based PRG 
"Since very few samples were collected from only Oto 10 feet bgs and many of the samples were composites of materials from a wide range ot depths, the "all soil" dataset includes any sample with a top depth of less than 10 feet bgs Many of the samples in this dataset 
actually extend to depths greater than 10 feet bgs 
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TABLE 2-23.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SURFACE* SLUDGE AREA 1 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Scenario Timeframe: Current/Future 
Medium: Soil/Sludge 
Exposure Medium: Sludge 
Exposure Point: Surface• Sludge Area 1 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium 
Concern EPC EPC 

Value Statistic 

2-Methylnaphthalene ug/kg 16000 NA 21000 J ug/kg 21000 Max 
4-Methylphenol ug/kg 800000 NA 1300000 ug/kg 1300000 Max 
Pentachlorophenol ug/kg 34000 NA 32000 ug/kg 32000 Max 
Toxicity Equivalency ng/kg 855 NA 1600 J ng/kg 1600 Max 
Antimony mg/kg 1.6 NA 4.0 mg/kg 4.0 Max 
Arsenic mg/kg 5.6 NA 7.6 J mg/kg 7.6 Max 
Chromium mg/kg 20400 NA 25200 mg/kg 25200 Max 
Manganese mg/kg 7970 NA 13300 mg/kg 13300 Max 

NOTES: 

For non-detects, 1 /2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average of the duplicate results was used in the calculation. 

W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 

Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W-Test indicates data are lognormally distributed. 

(2) 95'11, UCL exceeds maximum detected concentration. Therefore, maximum concentration used for RME EPC, lesser of Mean-N or Max used for CTE EPC. 

(3) Shapiro-Wilk W-Test indicates data are normally distributed. 

(4) < 11 sample results. Therefore, maximum concentration used for RME EPC, lesser of Mean-N or Max used for CTE EPC. 

*The sludge samples from Area 1 were composites of materials from O to 10-12 feet bgs. 
These exposure point concentrations are used to evaluate trespasser exposures to sludge in Area 1 . 

Medium 
EPC 

Rationale 

W-Test(4) 
W-Test(4) 
W-Test(4) 
W-Test(4) 
W-Test(4) 
W-Test(4) 
W-Test(4) 
W-Test(4) 



TABLE 2-23.2 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SURFACE* SOIUSLUDGE ONLY AREAS 2 TO 7 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 

Scenario Timeframe: CurrenUFuture• 
Medium: Soil/Sludge 
Exposure Medium: Soil/Sludge 

NASHUA, NEW HAMPSHIRE 

E~ure Point: Surface • Soil/Sludge Only Areas 2 to 7 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium 
Concern EPC EPC 

Value Statistic 

Aroclor-1242 ug/kg 38 NA 280 ug/kg 280 Max 
Toxicity Equivalency ng/kg 195 NA 1300 J ng/kg 1300 Max 
Antimony mg/kg 9.7 NA 44 J mg/kg 44 Max 
Arsenic mg/kg 7.5 NA 16 mg/kg 16 Max 
Barium mg/kg 89.9 NA 657 J mg/kg 657 Max 
Cadmium mg/kg 2 NA 17 mg/kg 17 Max 
Lead mg/kg 51.8 NA 427 mg/kg 427 Max 
Manganese mg/kg 124 NA 207 J mg/kg 207 Max 
Mercury mg/kg 0.67 NA 4.5 mg/kg 4.5 Max 

NOTES 
For non-detects, 1/2 sample quantItation limit was used as a proxy concentration: for duplicate sample results, the average of the duplicate results was used In the calculation 

W-Test Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS Calculating the Concentration Term, OSWER Directive 9285. 7-081, May 1992 

Statistics Maximum Detected Value (Max): 95% UCL of Normal Data (95% UCL-N), 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T), 

Mean of Normal Data (Mean-N) 

(1) Shapiro-Wilk W-Test 1ndIcates data are lognormally distributed 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for RME EPC, lesser of Mean-Nor Max used for CTE EPC 

(3) Shapiro-Wilk W-Test indicates data are normally distributed. 

(4) < 11 sample results Therefore, maximum concentration used for RME EPC, lesser of Mean-Nor Max used for CTE EPC 

Medium 
EPC 

Rationale 

W-Test(4) 
W-Test(4) 
W-Test(4) 
W-Test(4) 
W-Test(4) 
W-Test(4) 
W-Test(4) 
W-Test(4) 
W-Test(4) 

"These exposure point concentrations are used to evaluate two scenarios current/future trespasser and future residential exposures to surface soil/sludge in Areas 2 through 7. Since very few 

samples were collected from only surface materials (0 to 2 feet bgs) and many of the samples were composites of materials from O to as much as 20 feet bgs, the surface dataset includes any 
sample with a top depth of O feet bgs, most samples extending below 2 feet bgs 
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TABLE 2-23.3 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

"ALL"* SOIUSLUDGE AREAS 1 THROUGH 7 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 

1
scenario Timeframe: Future 
!Medium: Soil/Sludge 
Exposure Medium: Soil/Sludge 

NASHUA, NEW HAMPSHIRE 

!Exposure Point: All• Soil and Slu_dg_~_Areas 1 to 7 

Chemical Untts Artthmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium 
Concern EPC EPC 

Value Statistic 

1,4-Dichlorobenzene ug/kg 1100 2400 25000 ug/kg 1000 95% UCL-T 

~-Methytnaphthalene ug/kg 7900 12000 21000 J ug/kg 21000 Max 

4-Methytphenol ug/kg 220000 390000 1300000 . ug/kg 1300000 Max 

Benzo(a)pyrene ug/kg 8500 13000 660 J ug/kg 660 Max 

Naphthalene ug/kg 10000 15000 61000 ug/kg 61000 Max 

Pentachlorophenol ug/kg 20000 30000 120000 J ug/kg 120000 95% UCL-T 

~oclor-1242 ug/kg 25 39 280 ug/kg 28 95% UCL-T 

Toxicity Equivalency ng/kg 512 717 2600 J ng/kg 2600 Max 

Antimony mg/kg 58.4 96.6 547 J mg/kg 506 95% UCL-T 

Arsenic mg/kg 6 6.9 16 mg/kg 8.6 95% UCL-T 

Barium mg/kg 126 210 1480 J mg/kg 154 95% UCL-T 

Cadmium mg/kg 0.95 1.8 17 mg/kg 0.78 95% UCL-T 

Chromium mg/kg 9310 14000 67800 J mg/kg 67800 Max 

Lead mg/kg 40.1 63.1 427 mg/kg 67.6 95% UCL-T 

Manganese mg/kg 1170 2020 13300 mg/kg 1810 95% UCL-T 

Mercury mg/kg 0.33 0.58 4.5 mg/kg 0.76 95% UCL-T 

Thallium mg/kg 0.73 0.86 2.2 J mg/kg 0.81 95% UCL-T 

~anadium mg/kg 15.4 20.1 69 mg/kg 32.1 95% UCL-T 

NOTES: 
For non-detects, 1/2 sample quantitation limrt was used as a proxy concentration; for duplicate sample results, the average of the duplicate results was used in the calculation 

W-Test Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Statistics: Maximum Detected Value (Max): 95% UCL of Normal Data (95% UCL-N): 95% UCL of Log-transformed Data (95% UCL-n: Mean of Log-transformed Data (Mean-n, 

Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W-Test indicates data are lognormally distributed. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for RME EPC, lesser of Mean-N or Max used for CTE EPC. 

(3) Shapiro-Wilk W-Test indicates data are normally distributed. 

Medium 
EPC 

Rationale 

W-Test(1) 
W-Test(2) 
W-Test(2) 
W-Test(2) 
W-Test(2) 
W-Test(1) 
W-Test(1) 
W-Test(2) 
W-Test(1) 
W-Test(1) 
W-Test(1) 
W-Test(1) 
W-Test(2) 
W-Test(1) 
W-Test(1) 
W-Test(1) 
W-Test(1) 
W-Test(1) 

"Since very few samples were collected from only O to 1 O feet bgs and many of the samples were composrtes of materials from a wide range of depths, the "all soil" dataset includes any sample with a lop depth of 

less than 10 feet bgs. Many of the samples in this dataset actually extend to depths greater than 10 feet bgs 

These exposure point concentrations are used to evaluate residential exposures to "all" soil/sludge in Areas 1 through 7 



TABLE 2-24.1 
VALUES USED FOR DAILY INTAKE CALCULATIONS -ADOLESCENT TRESPASSER CONTACT WITH WET SLUDGE AREA 1 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 

Exposure Route 

Ingestion 

Dermal Absorption 

NOTES. 

Scenario T1meframe Current/Future 

Medium SoI1/Sludge 

Exposure Medium Sludge 

Exposure Point Surface• Sludge In Area 1 

Receptor Population· Trespasser 

Receptor Age Adolescent (9-18 Years old) 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Sludge 

IR-S Ingestion Rate of Sludge 

Fl Fraction Ingested 

OABS Oral Absorption Factor (chemical-specific) 

EF Exposure Frequency 

ED Exposure Duration 

CF1 Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical Concentration in Sludge 

CF1 Conversion Factor 

SA Skin Surface Area Available for Contact 

SSAF Sludge to Skin Adherence Factor 

DABS Dermal Absorption Factor (chemical-specific) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

( 1) Professional Judgement 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Units RME 

value 

mg/kg See Table 2-23 1 

mg/day 100 

dimensionless 1 

dImensIonless See Table 2-25 1 

days/year 26 

years 10 

kg/mg 1E-06 

kg 50 

days 25,550 

days 3,650 

mg/kg See Table 2-23 1 

kg/mg 1E-06 

cm2/day 4,650 

mg/cm2 231 

dimensionless See Table 2-25 1 

days/year 26 

years 10 

kg 50 

days 25,550 

days 3,650 

EPA, 1989 Risk Assessment Guidance for Superfund Vol 1 Human Health Evaluation Manual, Part A OERR EPA/540/1-89/002 

EPA, 1997 Exposure Factors Handbook. Volume I, Aug 1997, EPAl6001P-251002FA 

RME Intake Equation/ 

Rationale/ Model Name 

Reference 

See Table 2-23 1 Chronic Daily Intake (COi) (mg/kg-day) = 
EPA, 1997 CS x Oral Exposure Factor 

(1) Oral exposure Factor= 

See Table 2-25 1 (IR-S x Fl x OABS x EF x ED x CF1)/(BW x AT) 

(1) assumes 1 day/week during warmer months 

EPA, 1997 

--
EPA, 1997 

EPA, 1989 

EPA, 1989 

See Table 2-23.1 COi (mg/kg-day) = 
-- CS x Dermal Exposure Factor 

EPA, 1997 

EPA, 2001 

See Table 2-25.1 Dermal exposure Factor = 
(1) (SA x SSAF x EF x ED x DABS x CF)l(BW x AT) 

EPA, 1997 

EPA, 1997 

EPA, 1989 

EPA, 1989 

EPA, 2001 Risk Assessment Guidance for Superfund Vol. 1 Human Health Evaluation Manual, (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim December 2001. 

Surface Area is based on hands, lower arms, lower legs, and feet 

Skin-to-soil Adherence Factor Is based on 95th percentile for Children in Mud. Exhibit 3.3 (EPA, 2001) 

•The sludge samples from Area 1 were composites of materials from 0 to 10-12 feet bgs. 

These exposure assumptions are used to evaluate trespasser exposures to sludge In Area 1 



( 
TABLE 2-24.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADOLESCENT TRESPASSER CONTACT WITH DRY SURFACE SOIUSLUDGE AREAS 2-7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

Exposure Route 

Ingestion 

Dermal Absorption 

Inhalation of Dusi 

~ 

pcenarioTimeframe: Current/l"uture 
Medium: Soil/Sludge 
Exposure Medium: Soil/Sludge 
Exposure Point Surface· Soil/Sludge in Areas 2 through 7 
!Receptor Population: Trespasser 
IReceptor_~e: _Adolescent (9-18 Years old) 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil/Sludge 

IR-S Ingestion Rate of Soil/Sludge 

Fl F raclion Ingested 

OABS Oral Absorption Factor (chemical-specific) 

EF Exposure Frequency 

ED Exposure Duration 

CF1 Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical Concentration in Soil/Sludge 

CF1 Conversion Factor 

SA Skin Surface Area Available for Contact 

SSAF Sludge lo Skin Adherence Factor 

DABS Dermal Absorption Factor (chemical-specific) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical Concentration in Soil/Sludge 

PEF Particulate Emission Factor 

lnh R Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 

( 1 ) Professional Judgement. 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Units RME 

Value 

mg/kg See Table 2-23.2 

mg/day 100 

dimensionless 1 

dimensionless See Table 2-25.2a 

days/year 26 

years 10 

kg/mg 1E-06 

kg 50 

days 25,550 

days 3,650 

mg/kg See Table 2-23.2 

kg/mg 1E-06 

cm2/day 4,650 

mg/cm2 0.4 

dimensionless See Table 2-25 2a 

days/year 26 

years 10 

kg 50 

days 25,550 

days 3,650 

mg/kg See Table 2-23.2 

m3/kg 1 32E+09 

m3/hr 1.2 

hr/day 4 
days/year 26 

years 10 

kg 50 

days 25,550 
days 3,650 

EPA, 1989: Risk Assessment Guidance for Superfi.nd. Voi. 1: H<man Health EvaiJation Marual. Part A OERR. EPA/540/1-89.U02 

EPA, 1997: Elq)osu-e Factors H•-· Valme I, Aug. 1997, EPA/600/P-25/002FA 

RME 

Rationale/ 
Reference 

See Table 2-23.2 

EPA, 1997 

(1) 

See Table 2-25.2a 

(1) 

EPA, 1997 

--
EPA, 1997 

EPA, 1989 

EPA, 1989 

See Table 2-23.2 

--
EPA, 1997 

EPA, 2001 

See Table 2-25.2a 

(1) 

EPA, 1997 

EPA, 1997 

EPA, 1989 

EPA, 1989 

See Table 2-23.2 

EPA. 1996 

EPA, 1997 

(1) 

EPA, 2001 

EPA, 1997 

EPA, 1997 

EPA, 1989 
EPA, 1989 

EPA. 2001: Risk Assessment Guidance for Superfi.nd. Voi. 1. H<man Health EvaiJation Manual, (Part E, Supplemental Guidance for Dennal Risk Assessment) Interim. Oecen-ber 2001. 

&nace Area Is based on hands, lower arms, lower legs, ana feet. 

Sldr>-to-soil Adierence Factor Is based on 95th percentile for ctikhn playing in cry soil. Extiblt 3.3 (EPA. 2001 ). 

Intake Equation/ 

Model Name 

Chronic Daily Intake (COi) (mg/kg-day) = 
CS x Oral Exposure Factor 

Oral exposure Factor = 
(IR-S x Fl x OABS x EF x ED x CF1 )/(BW x AT) 

assumes 1 day/week during warmer months 

COi (mg/kg-day) = 
CS x Dermal Exposure Factor 

Dermal Exposure Factor= 

(SA x SSAF x EF x ED x DABS x CF)/(BW x AT) 

COi (mg/kg-day) = 
CS x Inhalation Exposure Factor 

(BWxAT) 

Inhalation Exposure Factor= 

(( 1/PEF) x lnhR x ET x EF x ED)/(BW x AT) 

"Since very few samples were coilecled from arty su1ace matenals (0 to 2 feet bgs) and many of the samples were composites of materials from o to as much as 20 feet bgs, the su1ace dataset lncules any sar,1)1e with a top depth of o feet bgs, most 
sar,1)1es extending betoW 2 feet bgs 

These expoS!Xe assun"4)11ons are used to evakJate trespasser exposl.l"es to su1ace soillskJdge in Areas 2 tlYOlJ!tl 7. 



TABLE 2-24.3 
VALUES USED FOR DAILY INTAKE CALCULATIONS - FUTURE RESIDENT CONTACT WITH SOIUSLUDGE 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

scenario Timeframe: Future 
Medium. SolVSludge 

Exposure Medium: Soll/Sludge 
Exposure Point. Soil/Sludge • 
Receptor Population. Resident 
Recector Aae. Adult/Child (1-31 Years old) 

Exposure Route Parameter Parameter Definition Units RME RME 

Code Value Rationale/ 

Reference 

Ingestion cs Chemical Concentration In SolVSludge mg/kg See Table 2-23.2 & 2-23.3 See Table 2-23 2 & 2-23 3 

IR-S, Adult lngestK>n Rate ol Soil/Sludge mg/day 100 EPA, 1997 

IR-S, Child Ingestion Rate ol Soll/Sludge mg/day 200 EPA, 1997 

Fl FractK>n Ingested dimensionless 1 (1) 

DABS Oral Absorption Factor (chemlcal-specWic) dimensionless See Table 2-25.2b & 2-25.3 See Table 2-25.2b & 2-25 3 

EF Exposure Frequency days/year 150 EPA, 1994 

ED, Adult Exposure Duration years 24 EPA, 1997 

ED, Child Exposure Duration years 6 EPA, 1997 

CF1 Conversion Factor kg/mg 1E-06 -
BW, Adult Body Weight kg 70 EPA, 1997 

BW, Child Body Weight kg 15 EPA, 1997 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time {Non-Cancer) days 2,190 EPA, 1989 

Dermal Absorpt10n cs Chemical Concentration In Soll/Sludge mg/kg See Table 2-23.2 & 2-23.3 See Table 2-23 2 & 2-23. 3 

CF1 Conversion Factor kg/mg 1E-06 -
SA,, Adult Skin Sulface Area Available !or Contact cm2/day 5,700 EPA, 2001 

SAc Child Skin Sulface Area Available !or Contact cm2/day 2,800 EPA, 2001 

SSAF, Adult Soll to Skin Adherence Factor mgJcm2 0.07 EPA, 2001 

SSAF, Child Soil to Skin Adherence Factor mg/cm2 0.2 EPA, 2001 

DABS Dermal Absorption Factor {chemlcal-specWlc) dimension less See Table 2-25.2b & 2-25.3 See Table 2-25. 2b & 2-25 3 

EF Exposure Frequency days/year 150 EPA, 1994 

ED, Adult Exposure Duration years 24 EPA, 1997 

ED, Child Exposure Duration years 6 EPA, 1997 

BW, Adult Body Weight kg 70 EPA, 1997 

BW, Child Body Weight kg 15 EPA, 1997 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) davs 2,190 EPA, 1989 

NOTES· 

(1) Professional Judgement 

EPA, 1989 Risk Assessment Guidance ror Supelfund Vol 1: Human Health Evaluation Manual, Part A DERR EPA/540/1-89/002. 

EPA, 1994. USEPA Region I Waste Management D1Vlslon, USEPA Risk Update No. 2, Aug. 1994 

EPA, 1997: Exposure Factors Handbook. Volume I, Aug 1997, EPA/600/P-25/002FA 

Intake Equation/ 

Model Name 

Chronic Dally Intake (COi) (mg/kg-day)= 

CS x Oral Exposure Factor 

Oral exposure Factor =(Age-Adjusted Ingestion Rate x Fl x EF x OABS x CF)/AT 

Age-Adjusted Ingestion Rate ={{IR-Sa X ED,)IBWc) + ((IR-Sa X ED,)/BW,) 

COi (mg/kg-day) = 

CS x Dermal Exposure Factor 

Dermal exposure Factor =(Age-Adjusted Dermal Contact Rate X EF X DABS X CF)/AT 

Age-Adjusted Dermal Contact Rate =((SA, X SSAF, X ED,)/BWc) + ((SAa X SSAFa X ED,)/BW,) 

EPA, 2001: Risk Assessment Guidance for Superlund Vol. 1: Human Health Evaluation Manual, (Part E, Supplemental Guidance !or Dermal Risk Assessment) Interim December 2001. 

Adult Skin-to-soil Adherence Factor Is based on 50th percentile !or gardening, a high-end activity. Exhibit 3.3 (EPA, 2001) 

Child Skln-to-sott Adherence Factor is based on 50th percentile !or children playing In wet soil, a high-end activity Exhibit 3 3 (EPA, 2001). 

Adult Sulface Area is based on head, hands, lower arms, and lower legs. 

Child Surface Area is based on head, hands, lower arms, lower legs, and feet 

--rhese exposure assumptions are used to evaluate residential exposures to two different exposure points. ·au· solVsludge In Areas 1 through 7 and residents.II exposures to surface soil/sludge In Areas 2 through 7 Since very few samples were collected from only surface 

materials (0 to 2 leet bgs) and many of the samples were composites or materials from Oto as much as 20 feet bgs, the surface dataset Includes any sample with a top depth or 0 lee! bgs, most samples extending below 2 feet bgs Similarly, since very lew samples were 
collected from only o to 10 reet bgs and many of the samples were composrtes ol materials from a wide range or depths, the "all soil" dataset includes any sample with a top depth o! less than 10 lee! bgs Many of the samples In this dataset actually extend to depths 

greater than 10 feet bgs 



COPCs EPC Max or UCL 

mg/kg 

4-Methylphenol 1300 Max 
2-Methylnaphthalene 21 Max 
Pentachlorophenol 32 Max 
Dioxin TEQ 0.0016 Max 

Antimony 4 Max 

~nic 7.6 Max 
Chromium 25200 Max 
Manganese 13300 Max 

NOTES: 

( 
TABLE 2-25.1 

NONCANCER RISK SUMMARY 
TRESPASSER EXPOSURE SURFACE- SOIUSLUDGE AREA 1 - 9-18 YEARS OLD 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Location of GIABS 

Maximum Oral Dermal used in 

detected Oral Dermal Exposure Exposure toxicity 

Concentration ABS1 Source ABS1·2 Factor Factor RfDadm3 study4 
cf1 d-1 mg/kg-d 

* 0.1 1.42E-07 1.53E-04 5.00E-03 1.00E+OO 

* 0.13 1.42E-07 1.99E-04 2.00E-02 1.00E+OO 

* 0.25 1.42E-07 3.83E-04 3.00E-02 1.00E+OO 

0.5 6 0.03 7.12E-08 4.59E-05 1.00E+OO 

* 1.42E-07 4.00E-04 1.SOE-01 

1 7 0.03 1.42E-07 4.59E-05 3.00E-04 1.00E+OO 

* 1.42E-07 1.SOE+OO 1.30E-02 

* 1.42E-07 7.00E-02 4.00E-02 

Oral Exposure Factor= Ingestion Rate *Fraction Ingested* Exposure Frequency*Exposure Duration*ABSorai*Conversion Factor/BW*Averaging Time 

= (100 mg/d • 1 * 26 d/y • 10 y * ABS oral• 10-6 kg/mg)/(50 kg• 10 y • 365 d/y) 

RfDabs5 

mg/kg-d 

5.00E-03 

2.00E-02 

3.00E-02 

6.00E-05 

3.00E-04 

1.95E-02 

2.S0E-03 

Dermal Exposure Factor= Surface Area*Soil-to-skin Adherence Factor• Exposure Frequency•Exposure Duration•ABSc1ennai"Conversion Factor/BW•Averaging Time 

= ( 4650 cm2 
• 231 mg/cm2 -ev • 1 ev/d • 26 d/y • 10 y • ABS dennal • 10-6 kg/mg)/(50 kg • 10 y • 365 d/y) 

RfDabs = RfDadm • GI ABS used in toxicity study 

HI = EPC•Exposure Factor/RfD 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 
2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 
3 Administered RfDs are used in conjunction with administered oral intakes when oral soil absorption factors are not available. 

Ingestion 

Hazard Dermal 

Index Hazard Index 

3.?0E-02 3.98E+01 

1.SOE-04 2.09E-01 

1.52E-04 4.0SE-01 

9.SOE-03 

3.61E-03 1.16E+OO 

1.84E-01 

6.77E-01 

4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of administration used in the toxicity study, 

generally food or water. 

5 Absorbed RfDs are used in conjunction with absorbed intakes when soil absorption factors are available for the route of exposure. 

6 Personal communication with A. Burke. 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993. 

Total 

Hazard 

Index 

3.98E+01 

2.09E-01 

4.0SE-01 

9.SOE-03 

1.17E+OO 

1.84E-01 

6.77E-01 

4.25E+01 

• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointestinal absorption 
from the oral-soil route is equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the CSFadministered. 
When oral GI soil absorption data becomes available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and justify the combination 

of this variable with an absorbed CSF. 

•• The sludge samples from Area 1 were composites of materials from O to 10-12 feet bgs. 



TABLE 2-25.2a 
NONCANCER RISK SUMMARY 

TRESPASSER EXPOSURE SURFACE- SOIUSLUDGE AREAS 2-7 - 9-18 YEARS OLD 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Location of GI Ac-:, 

Maximum Oral Dermal Inhalation used in 

Max or detected Oral Dermal Exposure Exposure Exposure toxicity 

COPCs EPC UCL Concentration ABS1 Source ABS 1
'
2 Factor Factor Factor RfDadm3 

studl 

mg/kg d., d"' d., 
mg/kg-d 

Aroclor 1242 0.28 Max . 0.14 1.42E-07 3.71E-07 5.18E-18 2.00E-05 1.00E+OO 

Dioxin TEQ 0.0013 Max 0.5 0 0.03 7.12E-08 7.95E-08 5.18E-18 1.00E+OO 

Antimony 44.4 Max . 1.42E-07 5.18E-18 4.00E-04 1.50E-01 

Arsenic 15.7 Max 1 ' 0.03 1.42E-07 7.95E-08 5.18E-18 3.00E-04 1.00E+OO 

Barium 657 Max . 1.42E-07 5.18E-18 7.00E-02 7.00E-02 

Cadmium 16.8 Max . 0.001 1.42E-07 2.65E-09 5.18E-18 5.00E-04 2.50E-02 

Lead 427 Max . 1.42E-07 5.18E-18 

Manganese 207 Max . 1.42E-07 5.18E-18 700E-02 4.00E-02 

Mercury 4.5 Max . 1.42E-07 5.18E-18 3.00E-04 1.00E+OO 

NOTES: 
Oral Exposure Factor= Ingestion Rate *Fraction Ingested" Exposure Frequency*Exposure Duration*ABS.,.,"Conversion Factor/BW"Averaging Time 

= (100 mg/d * 1 • 26 d/y • 10 y *ABS"""* 10-6 kg/mg)/(50 kg * 10 y * 365 d/y) 

RfDabs5 

mg/kg-d 

2.00E-05 

6.00E-05 

3.00E-04 

4.90E-03 

1.25E-05 

2.80E-03 

3.00E-04 

Dermal Exposure Factor= Surface Area*Soil-to-skin Adherence Factor* Exposure Frequency*Exposure Duration*ABS .. ..,0,"Conversion Factor/BW"Averaging Time 

= ( 4650 cm2 * 0.4 mg/cm2 -ev • 1 ev/d • 26 d/y • 10 y • ABS .. ...., • 10-6 kg/mg)/(50 kg • 10 y • 365 d/y) 

Inhalation Exposure Factor= ((1/PEF)*lnhalation Rate • Exposure Time • Exposure Frequency • Exposure Duration) / (Body Weight • Averaging Time) 
= ((1/1320000000) * 1.2 m3/hr * 4 hr/d • 26 d/y * 10 y )/(50 kg * 10 y * 365 d/y) 

RfDabs = RfDadm • GI ABS used in toxicity study 
HI = EPC*Exposure Factor/RID 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 
2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 
3 Administered RIDs are used in conjunction with administered oral intakes when oral soil absorption factors are not available. 

Ingestion Dermal 

Hazard Hazard 
RfDinhal Index Index 

mg/kg-d 

1.99E-03 5.19E-03 

1.05E-01 

7.46E-03 4.16E-03 

1.40E-04 1.91 E-02 

1.91 E-01 3.56E-03 

1.40E-05 1.05E-02 

8.60E-05 2.14E-03 

4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of administration used in the toxicity study, generally food or 

water. 

5 Absorbed RfDs are used in conjunction with absorbed intakes when soil absorption factors are available for the route of exposure. 
6 Personal communication with A. Burke. 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993. 

Inhalation Total 

Hazard Hazard 
Index Index 

7.19E-03 

1.05E-01 

1.16E-02 

2.43E-11 1.91 E-02 

1.95E-01 

7.66E-11 1.05E-02 

2.71E-13 2.14E-03 

3.51 E-01 

• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointestinal absorption from the oral-soil route is 
equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the CSFadministered. When oral GI soil absorption data becomes available for 
these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and justify the combination of this variable with an absorbed CSF. 

- Since very few samples were collected from only surface materials (0 to 2 feet bgs) and many of the samples were composites of materials from Oto as much as 20 feet bgs, the surface dataset includes any 
sample with a top depth of O feet bgs, most samples extending below 2 feet bgs. 



COPCs EPC Max or UCL 
mg/kg 

Aroclor 1242 0.28 Max 
Dioxin TEQ 0.0013 Max 
Antimony 44.4 Max 
Arsenic 15.7 Max 
Barium 657 Max 
Cadmium 16.8 Max 
Lead 427 Max 
Manaanese 207 Max 
Mercury 4.5 Max 

NOTES: 

( 

TABLE 2-25.2b 
NONCANCER RISK SUMMARY 

FUTURE RESIDENTIAL EXPOSURE SURFACE** SOIUSLUDGE AREAS 2-7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Location of GIABS 

Maximum Oral Dermal used in 

detected Oral Dermal Exposure Exposure toxicity 

Concentration ABS1 Source ABS1
·
2 Factor Factor RfDadm3 study4 

d_, d_, 
mg/kg-d 

• 0.14 5.48E-06 2.15E-06 2.00E-05 1.00E+00 
0.5 6 0.03 2.74E-06 4.60E-07 1.00E+00 
* 5.48E-06 4.00E-04 1.50E-01 
1 7 0.03 5.48E-06 4.60E-07 3.00E-04 1.00E+00 
* 5.48E-06 7.00E-02 7.00E-02 
* 0.001 5.48E-06 1.53E-08 5.00E-04 2.50E-02 
* 5.48E-06 
* 5.48E-06 7.00E-02 4.00E-02 
* 5.48E-06 3.00E-04 1.00E+00 

Oral Exposure Factor= Ingestion Rate *Fraction Ingested* Exposure Frequency*Exposure Duration*ABSorai*Conversion Factor/BW*Averaging Time 

= (200 mg/d * 1.0 * 150 d/y * 6 y * ABS oral* 10-6 kg/mg)/(15 kg* 6 y * 365 d/y) 

RfDabs5 

mg/kg-d 

2.00E-05 

6.00E-05 
3.00E-04 
4.90E-03 
1.25E-05 

2.80E-03 
3.00E-04 

Dermal Exposure Factor= Surface Area*Soil-to-skin Adherence Factor* Exposure Frequency*Exposure Duration*ABSdennai*Conversion Factor/BW*Averaging Time 

= (2800 cm2 * 0.2 mg/cm2-ev * 1 ev/d * 150 d/y * 6 y * ABS dennai * 10-6 kg/mg)/(15 kg* 6 y * 365 d/y) 

RfDabs = RfDadm * GI ABS used in toxicity study 
HI = EPC*Exposure Factor/RfD 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 
2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 
3 Administered RfDs are used in conjunction with administered oral intakes when oral soil absorption factors are not available. 

Ingestion Dermal 
Hazard Hazard 
Index Index 

7.67E-02 3.01 E-02 

4.05E+00 
2.87E-01 2.41E-02 
7.35E-01 

7.36E+00 2.06E-02 

4.05E-01 
8.22E-02 

4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of administration used in the toxicity study, 
generally food or water. 

5 Absorbed RfDs are used in conjunction with absorbed intakes when soil absorption factors are available for the route of exposure. 
6 Personal communication with A. Burke. 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993. 

Total 
Hazard 
Index 

1.07E-01 

4.05E+00 
3.11 E-01 
7.35E-01 

7.39E+00 

4.05E-01 
8.22E-02 
1.J11::+U1 

• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointestinal absorption 
from the oral-soil route is equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the CSFadministered. 
When oral GI soil absorption data becomes available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and justify the combination 
of this variable with an absorbed CSF. 

** Since very few samples were collected from only surface materials (0 to 2 feet bgs) and many of the samples were composites of materials from Oto as much as 20 feet bgs, the surface 
dataset includes any sample with a top depth of 0 feet bgs, most samples extending below 2 feel bgs. 



TABLE 2-25.3 
NONCANCER RISK SUMMARY 

FUTURE RESIDENTIAL EXPOSURE ALL** SOIUSLU0GE AREAS 1-7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Location of 
Maximum Oral Dermal 
detected Oral Dermal Exposure Exposure 

COPCs EPC Max or UCL Concentration ABS' Source ABS 1
·
2 Factor Factor RfDadm' 

mg/kg d·' d·' 

1 ,4-Dichlorobenzene 1 95%UCL . 0.1 5.48E-06 1.53E-06 
~hlorobenzene 1.7 95%UCL . 0.1 5.48E-06 1.53E-06 
4-Methvtphenol 1300 Max . 0,1 5.48E-06 1.53E-06 
Benzo(a)Pyrene 0.66 Max . 0.13 5.48E-06 1.99E-06 
2-Methylnaphthalene 21 Max . 0.13 5.48E-06 1.99E-06 
Naphthalene 61 Max . 0.13 5.48E-06 1.99E-06 
Penlachlorophenol 120 95%UCL . 0.25 5.48E-06 3.84E-06 

Total Aroclors 0.028 95%UCL . 0.14 5.48E-06 2.15E-06 

Dioxin TEO 0.0026 Max 0.5 • 0.03 2.74E-06 4.60E-07 

Antimony 506 95%UCL . 5.48E-06 

Arsenic 8.6 95%UCL 1 7 0,03 5.48E-06 4.60E-07 

Barium 154 95%UCL . 5.48E-06 

Cadmium 0.78 95%UCL . 0.001 5.48E-06 1.53E-08 
Chromium 67800 Max . 5.48E-06 
Lead 67.6 95%UCL . 5.48E-06 
Manganese 1810 95%UCL . 5.48E-06 
Mercury 0.76 95%UCL . 5.48E-06 
Thallium 0.81 95%UCL . 5.48E-06 
r,tanadium 32.1 95%UCL . 5.48E-06 

Oral Exposure Factor= Ingestion Rate "Fraction Ingested" Exposure Frequency'Exposure Duration'ABS~•Conversion Factor/BW"Averag1ng Time 

= (200 mg/d • 1.0" 150 d/y • 6 y •ABS.,.' 10-6 kg/mg)/(15 kg• 6 y • 365 d/y) 

mg/kg-d 

3.00E-02 
2.00E-02 
5.00E-03 

2.00E-02 
2.00E-02 

3.00E-02 

2.00E-05 

4.00E-04 

3.00E-04 

7.00E-02 

5.00E-04 
1.S0E+OO 

7.00E-02 
3.00E-04 
6.60E-05 
7.00E-03 

GI ABS used 
in toxicity 

study' 

1.00E+OO 
1.00E+OO 
1.00E+OO 

1.00E+00 
1.00E+OO 

1.00E+OO 

1.00E+OO 

1.00E+OO 

1.00E+OO 

1.SOE-01 

1.00E+OO 

7.00E-02 

2.SOE-02 
1.30E-02 

4.00E-02 
1.00E+OO 
1.00E+OO 
2.60E-02 

Dermal Exposure Factor= Surface Area•Soil-to-skin Adherence Factor• Exposure Frequency•Exposure Duration•ABSIHlfl'Tl8l•canversion Factorf8W•AveragIng Time 

= (2800 cm'• 0 2 mg/cm'-ev • 1 ev/d • 150 d/y • 6 y •ABS,.,,,,.• 10-6 kg/mg)/(15 kg• 6 y • 365 d/y) 

RfOabs = RfDadm • GI ABS used in toxicity study 

HI = (EPC • Exposure F actor)/RfD 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils 

2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 

3 Administered RfDs are used in conjunction with admmistered oral intakes when oral soil absorption factors are not available 

Ingestion 
Hazard Dermal Hazard 

Rf0abs5 Index Index 

mg/kg-d 

3.00E-02 1.83E-04 5.11E-05 
2.00E-02 4.66E-04 1.30E-04 
5.00E-03 1.42E+OO 3.99E-01 

2.00E-02 5.75E-03 2.09E-03 

2.00E-02 1.67E-02 6.08E-03 
3.00E-02 2.19E-02 1.53E-02 

2.00E-05 7.67E-03 3.01E-03 

6.00E-05 4.62E+01 

3.00E-04 1.57E-01 1.32E-02 

4.90E-03 1.72E-01 

1.25E-05 3.42E-01 9.57E-04 
1.95E-02 1.91E+01 

2.80E-03 3.54E+OO 
3.00E-04 1.39E-02 
6.60E-05 6.72E-02 
1.82E-04 9.66E-01 

4 Table 4 1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of administration used in the toxicity study, generally food or water 

5 Absorbed RfOs are used in conjunction Wfth absorbed intakes when sot! absorption factors are available for the route of exposure 

6 Personal communication with A Burke . 

7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993 

Total 
Hazard 
Index 

2.34E-04 
5.96E-04 
1.82E+OO 

7.85E-03 

2.28E-02 
3.73E-02 

1.07E-02 

4.62E+01 

1.70E-01 

1.72E-01 

3.43E-01 
1.91E+01 

3.54E+OO 
1.39E-02 
6.72E-02 
9.66E-01 

7.24E+01 

• At this time there is insufficient data to develop a gastrointestinal absorpbon value for oral exposure to these compounds from soil. Thus 1t 1s assumed that the gastrointestinal absorption from the oral-soil 
route is equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the CSFadm1n1stered When oral GI soil absorption data 
becomes available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and justify the combination of this variable wrth an absorbed CSF 

.. Since very few samples were collected from only Oto 1 O feet bgs and many of the samples were composites of materials from a wide range of depths, the ~au soil" dataset includes any sample W1th a top 

depth of less than 1 O feet bgs Many of the samples in this dataset actually extend to depths greater than 10 feet bgs 



COPCs EPC Max or UCL 

mg/kg 

4-Methvfchenol 1300 Max 
2-Methylnaphthalene 21 Max 
Pentachlorophenol 32 Max 
Dioxin TEQ 0.0016 Max 
Antimony 4 Max 
Arsenic 7.6 Max 
Chromium 25200 Max 
Manganese 13300 Max 

~ 

( 

TABLE 2-26.1 
CANCER RISK SUMMARY 

TRESPASSER EXPOSURE SURFACE ... SOILJSLUDGE AREA 1 - 9-18 YEARS OLD 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Location of GIABS 

Maximum Dermal used in 

detected Oral Dermal Oral Exposure Exposure toxicity 

Concentration ABS1 Source ABS
1

•
2 

Factor Factor CSFadm3 study4 
cf' cf' mg/kg-d 

* 0.1 2.04E-08 2.19E-05 1.00E+00 

* 0.13 2.04E-08 2.84E-05 1.00E+00 

* 0.25 2.04E-08 5.47E-05 1.20E-01 1.00E+00 

0,5 0 0.03 1.02E-08 6.56E-06 1.50E+05 1.00E+00 

* 2.04E-08 1.50E-01 

1 
( 

0.03 2.04E-08 6.56E-06 1.50E+00 1.00E+00 

* 2.04E-08 1.30E-02 
* 2.04E-08 4.00E-02 

CSFabs5 

mg/kg-d 

1.20E-01 

1.50E+05 

1.50E+00 

Oral Exposure Factor = Ingestion Rate • Fraction Ingested • Exposure Frequency* Exposure Duration • ABSora1 • Conversion Factor/ Body Weight • Averaging Time 

= (100 mg-y/kg-d * 1 * 26 d/y * 10 y * ABS oral * 10-6 kg/mg)/(50 kg * 70 y * 365 d/y) 

Ingestion 

Cancer 
Risk 

7.82E-08 

2.44E-06 

2.32E-07 

Dermal Exposure Factor= Exposed Surface Area• Soil Adherence Factor* Exposure Frequency• Exposure Duration• ABSdermal • Conversion Factor I Body Weight• Averaging Time 

= (4650 cm2 • 231 mg/cm2-ev • 1 ev/d • 26 d/y *1 0 y * ABS dermal• 10-6 kg/mg)/(50 kg • 70y • 365 d/y) 

CSFabs = CSFadm / GI ABS used in toxicity study 
Cancer Risk= EPC*Exposure Factor*CSF 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 
2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 
3 Administered CSFs are used in conjunction With administered oral intakes when oral soil absorption factors are not available. 

Dermal 

Cancer 
Risk 

2.10E-04 

1.57E-03 

7.48E-05 

4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of administration used in the toxicity 
study, generally food or water. 

5 Absorbed CSFs are used in conjunction With absorbed intakes when soil absorption factors are available for the route of exposure. 
6 Personal communication With A. Burke. 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993. 

Total 

Cancer 
Risk 

2.10E-04 

1.58E-03 

7.50E-05 

1.86E-03 

• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointestinal 
absorption from the oral-soil route is equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined With the 
CSFadministered. When oral GI soil absorption data becomes available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and 
justify the combination of this variable with an absorbed CSF. 

•• The sludge samples from Area 1 were composites of materials from Oto 10-12 feet bgs. 



Location of 
Maximum 

Max or detected 
COPCs EPC UCL Concentration 

ma/ka 

Aroclor 1242 0.28 Max 
Dioxin TEQ 0.0013 Max 
Antimony 44.4 Max 
Arsenic 15.7 Max 
Barium 657 Max 
Cadmium 16.8 Max 
Lead 427 Max 
Manaanese 207 Max 
Mercurv 4.5 Max 

NOTES: 

TABLE 2-26.2a 
CANCER RISK SUMMARY 

TRESPASSER EXPOSURE SURFACE** SOIUSLUDGE AREAS 2-7 - 9-18 YEARS OLD 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

GIABS 

Oral Dermal Inhalation used in 
Oral Dermal Exposure Exposure Exposure toxicity 

ABS1 Source ABS1
·
2 Factor Factor Factor CSFadm3 study4 CSFabs5 CSFinhal 

cf1 cf1 cf, ma/k!l-d ma/ka-d ma/ko-d . 0.14 2.04E-08 5.30E-08 7.40E-19 2.00E+OO 1.00E+OO 2.00E+OO 2.00E+OO 

0.5 6 0.03 1.02E-08 1.14E-08 7.40E-19 1.50E+05 1.00E+OO 1.50E+05 1.50E+05 . 2.04E-08 7.40E-19 1.SOE-01 

1 7 0.03 2.04E-08 1.14E-08 7.40E-19 1.50E+OO 1.00E+OO 1.50E+OO 1.50E+01 . 2.04E-08 7.40E-19 7.00E-02 . 0.001 2.04E-08 3.79E-10 7.40E-19 2.SOE-02 6.30E+OO . 2.04E-08 7.40E-19 . 2.04E-08 7.40E-19 4.00E-02 . 2.04E-08 7.40E-19 1.00E+OO 

Oral Exposure Factor= Ingestion Rate • Fraction Ingested • Exposure Frequency • Exposure Duration • ABS.,.,• Conversion Factor/ Body Weight• Averaging Time 

= (100 mg-y/kg-d ' 1 ' 26 d/y' 10 y ' ABS 0,.1 • 10-6 kg/mg)/(50 kg ' 70 y ' 365 d/y) 

Ingestion 
Cancer 

Risk 

1.14E-08 

1.98E-06 

4.79E-07 

Dermal Exposure Factor= Exposed Surface Area• Soil Adherence Factor• Exposure Frequency• Exposure Duration• ABSc1erma, • Conversion Factor I Body Weight• Averaging Time 

= (4650 cm2 • 0.4 mg/cm2-ev • 1 ev/d • 26 d/y '10 y • ABS dermal• 10-6 kg/mg)/(50 kg• 70y • 365 d/y) 

Inhalation Exposure Factor= ((1 /PEF)"lnhalation Rate• Exposure Time• Exposure Frequency• Exposure Duration) / (Body Weight• Averaging Time) 
= ((1 /1320000000) • 1.2 m3/hr ' 4 hr/d ' 26 d/y ' 10 y )/(50 kg ' 70 y ' 365 d/y) 

CSFabs = CSFadm / GI ABS used in toxicity study 
Cancer Risk= EPC"Exposure Factor"CSF 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 
2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 
3 Administered CSFs are used in conjunction with administered oral intakes when oral soil absorption factors are not available. 

Dermal 

Cancer 
Risk 

2.97E-08 

2.21 E-06 

2.67E-07 

4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of administration used in the toxicity study, generally 

food or water. 

5 Absorbed CSFs are used in conjunction with absorbed intakes when soil absorption factors are available for the route of exposure. 
6 Personal communication with A. Burke. 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993. 

Inhalation Total 
Cancer Cancer 

Risk Risk 

4.14E-19 4.11E-08 

1.44E-16 4.20E-06 

1.74E-16 7.47E-07 

7.83E-17 7.83E-17 

4.99E-06 

• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointestinal absorption from the oral-soil route 
is equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the CSFadministered. When oral GI soil absorption data becomes 
available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and justify the combination of this variable with an absorbed CSF. 

•• Since very few samples were collected from only surface materials (0 to 2 feet bgs) and many of the samples were composites of materials from Oto as much as 20 feet bgs, the surface dataset includes any 
sample with a top depth of 0 feet bgs, most samples extending below 2 feet bgs. 



( 
TABLE 2-26.2b 

CANCER RISK SUMMARY 
FUTURE RESIDENTIAL EXPOSURE SURFACE** SOIUSLUDGE AREAS 2-7 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Location of 
Maximum Oral Dermal 
detected Oral Dermal Exposure Exposure 

COPCs EPC Max or UCL Concentration ABS 1 Source ABS1
·
2 Factor Factor CSFadm3 

mg/kg cf, d_, 
mg/kg-d 

Aroclor 1242 0.28 Max • 0.14 6.69E-07 2.96E-07 2.00E+OO 

Dioxin TEQ 0.0013 Max 0.5 6 0.03 3.35E-07 6.34E-08 1.50E+05 

Antimony 44.4 Max • 6.69E-07 

Arsenic 15.7 Max 1 7 0.03 6.69E-07 6.34E-08 1.50E+OO 

Barium 657 Max . 6.69E-07 

Cadmium 16.8 Max . 0.001 6.69E-07 2.11E-09 

Lead 427 Max . 6.69E-07 

Manganese 207 Max . 6.69E-07 

Mercury 4.5 Max . 6.69E-07 

~ 
Age-Adjusted Ingestion Rate= ((200 mg/d * 6 y)/15 kg)+ ((100 mg/d * 24 y)/70 kg)= 114 mg-y/kg-d 

Age-Adjusted Dermal Contact Rate= ((2800 cm2 * 0.2 mg/cm2-ev * 6 y)/15 kg)+ ((5700 cm2 * 0.07 mg/cm2-ev * 24 y)/70 kg)= 360 mg-y/kg-event 

Oral Exposure Factor= Age-adjusted Ingestion Rate *Fraction Ingested* Exposure Frequency*ABS0,.,*Conversion Factor/Averaging Time 

= (114 mg-y/kg-d * 1.0 * 150 d/y * ABS oral* 10-6 kglmg)/(70 y * 365 d/y) 

Dermal Exposure Factor= Age-adjusted Dermal Contact Rate* Exposure Frequency*ABSdenna,*Conversion Factor/Averaging Time 

= (360 mg-ylkg-ev * 1 ev/d * 150 d/y * ABS dermal• 10-6 kg/mg)/(70 y * 365 dly) 

CSFabs = CSFadm / GI ABS used in toxicity study 

Cancer Risk = EPC*Exposure Factor*CSF 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 
2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 
3 Administered CSFs are used in conjunction with administered oral intakes when oral soil absorption factors are not available. 

GIABS 
used in 
toxicity 

study4 

1.00E+OO 

1.00E+OO 

1.50E-01 

1.00E+OO 

7.00E-02 

2.SOE-02 

4.00E-02 

1.00E+OO 

Ingestion Dermal 

Cancer Cancer 
CSFabs5 Risk Risk 

mg/kg-d 

2.00E+OO 3.75E-07 1.66E-07 

1.50E+05 6.53E-05 1.24E-05 

1.50E+OO 1.58E-05 1.49E-06 

4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of administration used in the toxicity study, 
generally food or water. 

5 Absorbed CSFs are used in conjunction with absorbed intakes when soil absorption factors are available for the route of exposure. 
6 Personal communication with A. Burke. 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993. 

Total 

Cancer 
Risk 

5.40E-07 

7.76E-05 

1.73E-05 

9.54E-05 

* At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointestinal absorption 
from the oral-soil route is equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the CSFadministered. When 
oral GI soil absorption data becomes available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and justify the combination of this 
variable with an absorbed CSF. 

•• Since very few samples were collected from only surface materials (0 to 2 feet bgs) and many of the samples were composites of materials from O to as much as 20 feet bgs, the surface 
dataset includes any sample with a top depth of O feet bgs, most samples extending below 2 feet bgs. 



TABLE 2-26.3 
CANCER RISK SUMMARY 

FUTURE RESIDENTIAL EXPOSURE ALL•• SOIUSLUDGE AREAS 1-7 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Location or GIABS 

Maximum Dermal 
detected Oral Dermal Oral Exposure Exposure 

COPCs EPC Max or UCL Concentrat,on ABS 1 Source ABS 1
·
2 Factor Factor CSFadm3 

molko d"' d-1 malkg-d 

1 4-Dichlorobenzene 1 95%UCL . 0 1 6.69E-07 2.11 E-07 2 40E-02 

Chlorobenzene 17 95%UCL . 0.1 6.69E-07 2.11 E-07 

4-Methvlohenol 1300 Max . 0 1 6.69E-07 2.11E-07 

Benzo(a\Pvrene 0.66 Max . 0.13 6.69E-07 2.75E-07 7.30E+0O 

2-Methvlnaohthalene 21 Max . 0 13 6 69E-07 2.75E-07 

Naphthalene 61 Max . 0.13 6.69E-07 2 75E-07 

Pentachlorophenol 120 95%UCL . 0.25 6.69E-07 5.28E-07 1.20E-01 

Aroclor 1242 0028 95%UCL . 0.14 6.69E-07 2.96E-07 2 OOE+OO 

Dioxin TEO 0.0026 Max 05 6 0.03 3.35E-07 6.34E-08 1.50E+05 

Antimony 506 95%UCL . 6 69E-07 

Arsenic 8.6 95%UCL 1 7 0 03 6.69E-07 6 34E-08 1 50E+00 

Barium 154 95%UCL . 6.69E-07 

Cadmium 0.78 95%UCL . 0 001 6.69E-07 2.11E-09 

Chromium 67800 Max . 6 69E-07 

Lead 67.6 95%UCL . 6.69E-07 

Manganese 1810 95%UCL . 6 69E-07 

Mercurv 0 76 95%UCL . 6.69E-07 

~hallium 0.81 95%UCL . 6.69E-07 

Vanadium 32.1 95%UCL . 6 69E-07 

NOTES 
Age-Adjusted Ingestion Rate= ((200 mg/d • 6 y)/15 kg)+ ((100 mg/d • 24 y)/70 kg)= 114 mg-y/kg-d 

Age-AdJusted Dermal Contact Rate = ((2800 cm'• 0 2 mg/cm'-ev • 6 y)/15 kg) + ((5700 cm'• 0 07 mg/cm2-ev • 24 y)/70 kg) = 360 mg-y/kg-event 

Oral Exposure Factor= Age-adjusted Ingestion Rate *Fraction Ingested• Exposure FrequenctABSOf 81*Conversion Factor/Averaging Time 

= (114 mg-y/kg-d • 1 0 • 150 dly • ABS ,,. • 10-6 kg/mg)/(70 y ' 365 d/y) 

Dermal Exposure Factor= Age-adjusted Dermal Contact Rate• Exposure Frequency•ABS-•Conversion Factor/Averaging Time 

= (360 mg-y/kg-ev • 1 ev/d • 150 d/y • ABS """"" • 10-6 kg/mg)/(70 y • 365 d/y) 
CSFabs = CSFadm I GI ABS used in toxicity study 
Cancer Risk= EPC•Exposure Factor•csF 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 
2 Table 3 4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 
3 Administered CSFs are used in con1unction with administered oral intakes when oral soil absorption factors are not available 

used in 
toxicity 

study' 

1.00E+00 

1 00E+00 

1.00E+00 

1.00E+00 

1.00E+00 

1 0OE+00 

1.00E+O0 

1.00E+O0 

1 00E+00 

1.S0E-01 

1.00E+00 

7 00E-02 

2.S0E-02 

1 30E-02 

4 00E-02 

1 00E+OO 

1 00E+00 

2 60E-02 

Ingestion Dermal 
Cancer Cancer Total Cancer 

CSFabs5 Risk Risk Risk 
malko-d 

2 40E-02 1.61E-08 5.07E-09 211E-08 

7.30E+00 3 22E-06 1 32E-06 4.SSE-06 

1.20E-01 9 64E-06 7 61E-06 1.72E-05 

2 O0E+O0 3.75E-08 1 66E-08 5 40E-08 

1.50E+05 1 31E-04 247E-05 1.55E-04 

1 50E+O0 8.63E-06 8.18E-07 9 45E-06 

1.87E-04 

4 Table 4 1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance These values represent absorption factors for the route of admm1stratron used m the tox1c1ty study, generally food or water 

5 Absorbed CSFs are used in conjunction with absorbed mtakes when soil absorption factors are available for the route of exposure 
6 Personal communication wtth A. Burke 

7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993 
• At this time there is insufficient data to develop a gastromtestmal absorption value for oral exposure to these compounds from soil Thus it is assumed that the gastrointestinal absorption from the oral. 

soil route is equal to the gastrointestinal absorption m the tox1c1ty study. As a result the exposure dose-oral for these compounds is combined W?th the CSFadmmistered When oral GI s011 absorption 

data becomes available for these compounds this information can be used to adjust the exposure dose•oral to an absorbed dose and Justify the combination of this variable with an absorbed CSF. 

•• Since very few samples were collected from only Oto 10 feet bgs and many of the samples were composites of materials from a wide range of depths, the "all soil" dataset includes any sample w,th a 
top depth of less than 10 feet bgs Many of the samples in this dataset actually extend to depths greater than 10 feel bgs 



Area 

Area 1 

Surface* sludge 

Areas 2 through 7 

Surface* soil/sludge 

Areas 2 through 7 

Surface* soil/sludge 
Areas 1 through 7 

"All"* soil/sludae 

Notes: 

High 

Lead (1) 

NO 

YES 

YES 

YES 

( 
TABLE 2-27 

SUMMARY OF RECEPTOR RISKS AND HAZARDS 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Scenario/Receptor Media Major contributors to cancer risk 
Total Cancer 

above 1E-04 
CR>1E-04 or Risks 

(individual cancer risk>1 E-06) 
Hl>1 

Current/Future YES 1.86E-03 Dioxin TEO, Pentachlorophenol, 

Adolescent Trespasser Arsenic 

Current/Future NO 4.99E-06 NA 
Adolescent Trespasser 

Future YES 9.54E-05 NA 
Lifetime Resident 

Future YES 1.87E-04 Dioxin TEQ, Pentachlorophenol, 

Lifetime Resident Arsenic, Benzo(alovrene 

(1) Maximum Lead> 400mg/kg 

Total Major contributors to noncancer 
Noncancer Hazard Index 

Hazard (Hl>1.0) 
Index 

42.5 4-Methylphenol, Arsenic 

0.351 NA 

13.1 Antimony, Cadmium 

72.4 4-Methylphenol, Antimony, 

Cadmium, Manganese 

*The surface sludge samples from Area 1 were composites of materials from 0 to 10-12 feet bgs. Since very few samples were collected from only 
surface materials (0 to 2 feet bgs) in any area and many of the samples were composites of materials from Oto as much as 20 feet bgs, the surface 
datasets include any sample with a top depth of 0 feet bgs, most samples extending below 2 feet bgs. Similarly, since very few samples were collected 
from only 0 to 10 feet bgs and many of the samples were composites of materials from a wide range of depths, the "all soil" dataset includes any sample 
with a top depth of less than 10 feet bgs. Many of the samples in this dataset actually extend to depths greater than 10 feet bgs. 

NA- Not Applicable 



TABLE 2-28 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 

!Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface Only Areas 2 to 7 

Exposure Point: Mohawk Tannery Ecological Receptors 

Chemical Minimum '1l Minimum 

Concentration Qualifier 

1,2-Dichlorobenzene 280 J 

1,4-Dichlorobenzene 200 J 

iChlorobenzene 25 J 

!Chloroform 25 J 

Methyl Acetate 44 J 

tToluene 19 J 

bis(2-Ethyfhexyl)phthalate 8900 

Di-n-Butylphthalate 23 JEB 

4,4'-DDE 3.2 

4,4'-DDT 1.8 J 

alpha-Chlordane 1.7 J 

IAroclor-1242 280 

IAroclor-1254 4 J 

della-BHC 5.2 

Dieldrin 4.4 

Endrin 5.8 

Endrin Ketone 6.3 

jgamma-Chlordane 1.9 J 

Heptachlor Epoxide 12 

1,2,3,4,6, 7,8-HpCDD 10.8 

1,2,3,4,6, 7,8-HpCDF 1.2 

1,2,3,4,7,8,9-HpCDF 2.8 J 

1,2,3,4,7,8-HxCDD 0.88 J 

1,2,3,4,7,8-HxCDF 1.3 J 

Maximum '1l 

Concentration 

280 

200 

1300 

32 

250 

19 

8900 

61 

3.2 

2.2 

29 

280 

78 

5.2 

4.4 

5.8 

6.3 

31 

12 

93940 

3230 

109 

77.1 

76 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Maximum Units Location Detection Screening '21 Maximum 

Qualifier of Maximum Frequency Toxicity HQ 

Concentration Value 

J ug/kg MT-S L-603-0007 1/10 NA NA 

J ug/kg MT-SL-603-0007 1/10 20000 0.01 

ug/kg MT-SL-603-0007 2/10 40000 0.03 

J ug/kg MT-SO-A4-0VCOMP 2/10 55000 0.00 

J ug/kg MT-SL-603-0007 3/10 NA NA 

J ug/kg MT-SO-A2-0VCOMP 1/10 51500 0.00 

ug/kg MT-SL-702-0011 1/10 910 9.78 

ug/kg MT-SL-501-0020-AVG 2/10 90 0.68 

ug/kg MT-SL-702-0011 1/10 2 1.60 

ug/kg MT-SL-702-0011 2/10 2 1.10 . ug/kg MT-SL-702-0011 4/10 1800 0.02 

ug/kg MT-SL-702-0011 1/10 371 0.75 

ug/kg MT-SL-702-0011 4/10 371 0.21 

ug/kg MT-SL-702-0011 1/10 70 0.07 

ug/kg MT-SL-702-0011 1/10 64 0.07 

ug/kg MT-SL-702-0011 1/10 8 0.73 

ug/kg MT-SO-A4-OVCOMP 1/10 8 0.79 . ug/kg MT-SL-702-0011 4/10 1800 0.02 

ug/kg MT-SL-702-0011 1/10 476 0.03 . ng/kg MT-SL-702-0011 10/10 315 298 . ng/kg MT-SL-702-0011 10/10 315 10.25 

ng/kg MT-SL-702-0011 9/10 315 0.35 

ng/kg MT-SL-702-0011 9/10 31.5 2.45 

ng/kg MT-SL-702-0011 9/10 31.5 2.41 

COPC Rationale for '3l 

Flag Contaminant 

Deletion 

or Selection 

YES NTX 

NO BSL 

NO BSL 

NO BSL 

YES NTX 

NO BSL 

YES ASL 

NO BSL 

YES ASL 

YES ASL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

YES ASL 

YES ASL 

NO BSL 

YES ASL 

YES ASL 
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!Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface Only Areas 2 to 7 

Exposure Point: Mohawk Tannery Ecological Receptors 

Chemical Minimum<1l Minimum 

Concentration Qualifier 

1,2,3,6, 7,8-HxCDD 8.3 

1,2,3,6,7,8-HxCDF 0.6 J 

1,2,3, 7,8,9-HxCDD 2.2 J 

1,2,3, 7,8,9-HxCDF 0.74 EMPC 

1,2,3, 7,8-PeCDD 1.1 J 

1,2,3,7,8-PeCDF 0.27 J 

2,3,4,6, 7,8-HxCDF 1.3 J 

2,3,4,7,8-PeCDF 1.1 J 

2,3,7,8-TCDD 0.39 J 

2,3,7,8-TCDF 0.36 J 

OCDD 99.9 

bcDF 2.6 

!Aluminum 3120 

~ntimony 2.3 

!Arsenic 1.6 J 

Barium 14.9 

Beryllium 0.2 

k:admium 16.8 

Calcium 565 

Chromium 60.9 

Cobalt 2.5 

Copper 4.4 

Iron 3680 

Maximum(1l Maximum Units Location Detection 

Concentration Qualifier of Maximum Frequency 

Concentration 

1200 ng/kg MT-SL-702-0011 9/10 

32.4 EB ng/kg MT-SL-702-0011 9/10 

315 EB ng/kg MT-SL-702-0011 9/10 

10.8 EMPC ng/kg MT-SO-A6-0VCOMP 4/10 

15.9 EB ng/kg MT-SO-A3-0VCOMP 8/10 

1.1 J ng/kg MT-SO-A4-OVCOMP 4/10 

189 ng/kg MT-SL-702-0011 9/10 

6.9 ng/kg MT-SL-702-0011 7110 

25.2 J ng/kg MT-SO-A6-OVCOMP 9/10 

9.9 ng/kg MT-SL-702-0011 719 

719310 EB* ng/kg MT-SL-702-0011 10/10 

6820 JEB* ng/kg MT-SL-702-0011 10/10 

6660 mg/kg MT-SL-603-0007 10/10 

44.4 J mg/kg MT-SL-702-0011 8/10 

15.7 mg/kg MT-SL-603-0007 10/10 

657 J mg/kg MT-SL-702-0011 10/10 

0.41 J mg/kg MT-SL-603-0007 7110 

16.8 mg/kg MT-SL-702-0011 1/10 

22300 mg/kg MT-SL-702-0011 10/10 

5280 J mg/kg MT-SL-702-0011 10/10 

5.6 J mg/kg MT-SL-702-0011 10/10 

108 mg/kg MT-SL-702-0011 10/10 

25500 mg/kg MT-SL-702-0011 10/10 

Screening (2> Maximum COPC Rationale for (J) 

Toxicity HQ Flag Contaminant 

Value Deletion 

or Selection 

31.5 38.10 YES ASL 

31.5 1.03 YES ASL 

31.5 10.00 YES ASL 

31.5 0.34 NO BSL 

3.15 5.05 YES ASL 

63 0.02 NO BSL 

31.5 6.00 YES ASL 

6.3 1.10 YES ASL 

3.15 8.00 YES ASL 

840 O.Q1 NO BSL 

31500 22.84 YES ASL 

31500 0.22 NO BSL 

3.825 1741 YES ASL 

0.248 179 YES ASL 

9.9 1.59 YES ASL 

283 2.32 YES ASL 

2.42 0.17 NO BSL 

4 4.20 YES ASL 

NA NA NO NUT 

10 528 YES ASL 

1000 0.01 NO BSL 

50 2.16 YES ASL 

200 128 YES ASL 
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Scenario Timeframe: CurrenUFuture 

Medium: Soil 

Exposure Medium: Surface Only Areas 2 to 7 

Exposure Point: Mohawk Tannery Ecological Receptors 

Chemical Minimum<1
l Minimum 

Concentration Qualifier 

Lead 2.7 

Magnesium 961 

Manganese 72.4 

Mercury 0.03 J 

Nickel 6.5 

Potassium 373 J 

Sodium 150 J 

Vanadium 3.6 

Zinc 14.5 

Chromium VI 3 J 

NOTES: 

Maximum <1l Maximum Units Location Detection 

Concentration Qualifier of Maximum Frequency 

Concentration 

427 mg/kg MT-SL-702-0011 10/10 

2540 mg/kg MT-SO-A6-0VCOMP 10/10 

207 J mg/kg MT-SL-702-0011 10/10 

4.5 mg/kg MT-SL-702-0011 9/10 

24.5 mg/kg MT-SL-702-0011 10/10 

1040 J mg/kg MT-SO-A6-OVCOMP 10/10 

150 J mg/kg MT-SL-702-0011 1/10 

43.5 mg/kg MT-SL-603-0007 10/10 

330 mg/kg MT-SL-702-0011 9/10 

28 mg/kg MT-SO-A6-0VCOMP 2/10 

Screening <
2

l Maximum COPC Rationale for <3l 

Toxicity HQ Flag Contaminant 

Value Deletion 

or Selection 

40.5 10.54 YES ASL 

NA NA NO NUT 

100 2.07 YES ASL 

0.00051 8824 YES ASL 

30 0.82 NO BSL 

NA NA NO NUT 

NA NA NO NUT 

2 21.75 YES ASL 

8.5 38.82 YES ASL 

30 0.93 NO BSL 

(1) Minimum/maximum detected concentration. Definitions: NA = Not Applicable 

(2) Selection of screening values presented on Table 2-31. 

(3) Rationale Codes Selection Reason: Above Screening Levels (ASL) 

No Toxicity Information (NTX) 

Deletion Reason: Below Screening Level (BSL) 

Essential Nutrient (NUT) 

Not a Toxicological Concern (NT) 

COPC = Chemical of Potential Concern 

J = Estimated Value 

EB = present in equipment blank 

HQ = Hazard Quotient 

EMPC = Estimated maximum possible concentration 

* = From dilution analysis 
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TABLE 2-29 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 

Scenario nmeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sludge Area 1 

Exposure Point: Mohawk Tannery Ecological Receptors 

Chemical MinimumP> Minimum 

Concentration Qualifier 

1,2-Dichlorobenzene 440 J 

1,4-Dichlorobenzene 150 J 

2-Butanone 1600 

Acetone 1300 

Carbon Disulfide 1500 

Methyl Acetate 2800 

2,4,5-Trichlorophenol 5000 J 

2-Methylnaphthalene 21000 J 

4-Methylphenol 550000 

Pentachlorophenol 9100 J 

Phenol 6300 J 

4,4'-DDD 5.9 J 

~.4'-DDE 4.8 J 

~.4'-DDT 4.4 J 

!Aldrin 6.1 J 

alpha-BHC 4.9 J 

alpha-Chlordane 3.5 J 

beta-BHC 4.1 

Dieldrin 7 J 

gamma-Chlordane 3.3 J 

Heptachlor 28 *J 

1,2,3,4,6, 7,8-HpCDD 2580 JEB* 

1,2,3,4,6,7,8-HpCDF 1130 JEB 

1,2,3,4, 7,8,9-HpCDF 53.2 JEB 

Maximum<l> 

Concentration 

2100 

250 

2200 

1900 

6100 

8900 

22000 

21000 

1300000 

32000 

23000 

5.9 

10 

4.4 

6.1 

24 

62 

4.1 

7 

48 

56 

54600 

4740 

408 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Maximum Units Location Detection Screening ci, Maximum 

Qualifier of Maximum Frequency Toxicity HQ 

Concentration Value 

ug/kg MT-SL-103-0010-AVG 4/4 340 6.2 

ug/kg MT-SL-103-0010-AVG 2/4 350 0.71 

ug/kg MT-SL-101-0010 3/4 40500 0.05 

EB ug/kg MT-SL-102-0012 4/4 4340 0.44 

ug/kg MT-SL-102-0012 4/4 2.66 2293 

ug/kg MT-SL-102-0012 4/4 NA NA 

,J ug/kg MT-SL-102-0012, MT-SL-103-0010 3/4 NA NA 

J ug/kg MT-SL-102-0012 1/4 70 300 . ug/kg MT-SL-102-0012 4/4 37.6 34574 

ug/kg MT-SL-103-0010-AVG 3/4 879 36 

J ug/kg MT-SL-102-0012 4/4 318 72 

J ug/kg MT-SL-104-0010 1/4 2 3.0 

J ug/kg MT-SL-101-0010 4/4 2 5.0 

J ug/kg MT-SL-101-0010 1/4 1.58 2.8 

J ug/kg MT-SL-104-0010 1/4 2 3.1 

J ug/kg MT-SL-104-0010 3/4 6 4.0 

*J ug/kg MT-SL-104-0010 4/4 7 8.9 

ug/kg MT-SL-103-0010-AVG 1/4 5 0.82 

J ug/kg MT-SL-104-0010 1/4 64 0.11 

*J ug/kg MT-SL-104-0010 4/4 7 6.9 

*J ug/kg MT-SL-104-0010 2/4 5 11 

ng/kg MT-SL-103-0010-AVG 4/4 250 218 

ng/kg MT-SL-103-0010-AVG 4/4 250 19 

ng/kg MT-SL-103-0010-AVG 4/4 250 1.6 

COPC Rationale for c3, 

Flag Contaminant 

Deletion 

or Selection 

YES ~ 

NO BSL 

MQ BSL 

NO .e§.1. 

YES ASL 

YES NTX 

YES NTX. 

YES ASL 

YES ASL 

YES ~ 

YES ASL 

YES ASL 

YES ASL 

YES ASL 

YES ASL 

YES ASL 

YES ASL 

NO BSL 

NO BSL 

YES ~ 

YES ASL 

YES ASL 

YES ASL 

YES ASL 
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Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sludge Area 1 

Exposure Point: Mohawk Tannery Ecological Receptors 

Chemical Minimum <1> Minimum 

Concentration Qualifier 

1,2,3,4, 7,8-HxCDD 40.4 JEB 

1,2,3,4,7,8-HxCDF 55.2 JEB 

1,2,3,6,7,8-HxCDD 421 JEB 

1,2,3,6, 7,8-HxCDF 39.5 J 

1,2,3,7,8,9-HxCDD 135 JEB 

1,2,3, 7,8-PeCDD 26.5 JEB 

1,2,3,7,8-PeCDF 89.3 EMPC 

2,3,4,6, 7,8-HxCDF 48.4 JEB 

2,3,4, 7,8-PeCDF 5.7 JEB 

2,3,7,8-TCDD 7.3 J 

2,3,7,8-TCDF 3.7 J 

OCDD 19200 JEB* 

IOCDF 870 JEB 

!Aluminum 4540 

!Antimony 4 

!Arsenic 3.1 

Barium 26.3 

Beryllium 0.08 

Calcium 75000 J 

Chromium 18200 

Cobalt 4.9 

Copper 23.7 

Maximum<1
> Maximum Units Location Detection 

Concentration Qualifier of Maximum Frequency 

Concentration 

390 ng/kg MT-SL-103-0010-AVG 4/4 

319 ng/kg MT-SL-103-0010-AVG 4/4 

2460 ng/kg MT-SL-103-0010-AVG 4/4 

196 ng/kg MT-SL-103-0010-AVG 4/4 

1530 JEB ng/kg MT-SL-101-0010 4/4 

395 JEB ng/kg MT-SL-101-0010 4/4 

148 ng/kg MT-SL-103-0010-AVG 3/4 

228 ng/kg MT-SL-103-0010-AVG 4/4 

24.3 JEB ng/kg MT-SL-101-0010 4/4 

103 ng/kg MT-S L-103-0010-AVG 4/4 

13.9 J ng/kg MT-SL-101-0010 4/4 

406000 ng/kg MT-SL-103-0010-AVG 4/4 

4900 ng/kg MT-SL-103-0010-AVG 4/4 

8770 mg/kg MT-SL-104-0010 4/4 

4 mg/kg MT-SL-103-0010-AVG 1/3 

7.6 J mg/kg MT-SL-104-0010 4/4 

45.7 mg/kg MT-SL-104-0010 4/4 

0.24 mg/kg MT-SL-104-0010 4/4 

156000 mg/kg MT-SL-103-0010-AVG 4/4 

25200 mg/kg MT-SL-104-0010 4/4 

7.4 J mg/kg MT-SL-104-0010 4/4 

34.7 mg/kg MT-SL-104-0010 4/4 

Screening <2> Maximum COPC Rationale for <3> 

Toxicity HQ Flag Contaminant 

Value Deletion 

or Selection 

25 16 YES ASL 

25 13 YES ASL 

25 98 YES ASL 

25 7.8 YES ASL 

25 61 YES ASL 

2.5 158 YES ASL 

50 3.0 YES ASL 

25 9.1 YES ASL 

5 4.9 YES ASL 

2.5 41 YES ASL 

25 0.56 NO BSL 

25000 16 YES ASL 

25000 0.20 NO BSL 

3.825 2293 YES ASL 

0.248 16 YES ASL 

0.25 30 YES ASL 

17.2 2.7 YES ASL 

2.42 0.10 NO BSL 

NA NA NO NUT 

0.83 30361 YES ASL 

NA NA YES NTX 

34 1.02 YES ASL 
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~cenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sludge Area 1 

Exposure Point: Mohawk Tannery Ecological Receptors 

Chemical Minimum<1> Minimum 

Concentration Qualifier 

Iron 5570 

Lead 43.5 

Magnesium 787 

Manganese 3990 

Nickel 3.4 

Potassium 451 

Selenium 1.3 

Silver 1.8 J 

Sodium 8160 

Vanadium 20.6 

Zinc 128 

NOTES: 

Maximum 11
' Maximum Units Location Detection 

Concentration Qualifier of Maximum Frequency 

Concentration 

10700 mg/kg MT-SL-102-0012 4/4 

60.4 mg/kg MT-SL-103-0010-AVG 4/4 

1470 mg/kg MT-SL-104-0010 4/4 

13300 mg/kg MT-SL-102-0012 4/4 

10.1 J mg/kg MT-SL-104-0010 4/4 

892 J mg/kg MT-SL-104-0010 4/4 

1.3 mg/kg MT-SL-103-0010-AVG 1/4 

6.2 J mg/kg MT-SL-102-0012 2/4 

11300 mg/kg MT-SL-102-0012 4/4 

34 mg/kg MT-SL-104-0010 4/4 

183 mg/kg MT-SL-104-0010 4/4 

Screening <2' Maximum COPC Rationale for <3) 

Toxicity HQ Flag Contaminant 

Value Deletion 

or Selection 

20000 0.54 NO BSL 

0.94 64 YES ASL 

460 3.2 HQ NUT 

322 41 YES ~ 

20.9 0.48 NO SSL 

NA NA NO NUT 

0.331 3.9 Y.!;§. ASL 

1 6.2 Y.!;§. ASL 

NA NA NO NUT 

0.714 48 YES ASL 

12 15 YES ASL 

(1) Minimum/maximum detected concentration. Definitions: NA = Not Applicable 

(2) Selection of screening values presented on Table 2-32. 

(2) Rationale Codes Selection Reason: Above Screening Levels (ASL) 

No Toxicity Information (NTX) 

Deletion Reason: Below Screening Level (BSL) 

Essential Nutrient (NUT) 

Not a Toxicological Concern (NT) 

COPC = Chemical of Potential Concern 

J = Estimated Value 

EB = present in equipment blank 

HQ = Hazard Quotient 

EMPC = Estimated maximum possible concentration 

• = From dilution analysis 



TABLE 2-30 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Area 1 Surface Water 

Exposure Point: Mohawk Tannery Ecological Receptors 

Chemical Minimum Pl Minimum Maximum<1
> Maximum Units 

Concentration Qualifier Concentration Qualifier 

!Acetone 8.1 J,L 17 J ug/L 

Carbon Disulfide 5 L 5 L ug/L 

2-Methylphenol 0.8 L 0.8 L ug/L 

4-Methylphenol 11 11 ug/L 

Phenol 2 L 2 L ug/L 

Pyrene 0.9 L 0.9 L ug/L 

~luminum 6.7 9.6 ug/L 

!Arsenic 0.62 2.6 ug/L 

Barium 1.1 2.5 ug/L 

Calcium 52 82 mg/L 

Chromium 6 22 ug/L 

Cobalt 0.39 0.5 ug/L 

Copper 0.82 1.1 ug/L 

Iron 79 277 ug/L 

Lead 0.22 0.22 ug/L 

Magnesium 0.57 1.6 mg/L 

Molybdenum 0.91 0.91 ug/L 

Manganese 1465 4990 ug/L 

Nickel 3 4.7 ug/L 

Selenium 1.9 10 J ug/L 

!Vanadium 0.21 0.49 ug/L 

NOTES: 

(1) Minimum/maximum detected concentration. Metals results presented are dissolved metals. 

(2) Water quality criteria from EPA (1999). If marked with asterisk, from ORNL (1996) 

(3) Rationale Codes Selection Reason: 

Deletion Reason: 

Above Screening Levels (ASL) 

No Toxicity Information (NTX) 

Below Screening Level (BSL) 

Essential Nutrient (NUD 

Detection 

Frequency 

2/2 

1/2 

1/2 

1/2 

1/2 

1/2 

2/2 

2/2 

212 

2/2 

2/2 

2/2 

2/2 

2/2 

1/2 

2/2 

1/2 

2/2 

2/2 

2/2 

2/2 

Screening <2> Maximum COPC Rationale for (ll 

Toxicity HQ Flag Contaminant 

Value Deletion 

or Selection 

1500 . 0.01 NO BSL 

0.92 . 5.43 YES ASL 

13 . 0.06 NO BSL 

NA NA YES NTX 

110 . 0.02 NO BSL 

NA NA YES NTX 

87 0.11 NO BSL 

150 0.02 NO BSL 

4 . 0.63 NO BSL 

NA NA NO NUT 

11 2.00 YES ASL 

23 . 0.02 NO BSL 

9 0.12 NO BSL 

1000 0.28 NO BSL 

2.5 0.09 NO BSL 

NA NA NO NUT 

370 . 0.00 NO BSL 

120 . 41.58 YES ASL 

52 0.09 NO BSL 

5 2.00 YES ASL 

20 . 0.02 NO BSL 

Definitions: NA" Not Applicable 

COPC " Chemical of Potential Concern 

J " Estimated Value 

L" Low Bias 

HQ " Hazard Quotient 
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Parameter 

TABLE 2-31 
SURFACE SOIL SCREENING LEVELS (AREAS 2 - 7) 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE] 

Area Effects Data 

ORNL1 

ORNL2 ORNL3 ORNL4 

2 3 4 5 6 7 inverte- wildlife (in wildlife 
brates 

plants 
food) PRG 

~olatile Organic Compounds (ug/kg) 

1 ,2-Dichlorobenzene X 

1,4-Dichlorobenzene X 20000 

Chlorobenzene X 40000 

Chloroform X X 55000 

Methyl Acetate X X X 

Toluene X 200000 51500 

Semi-volatile Organic Compounds (ug/kg) 

bis(2-Ethy1hexyl)phthalate X 910 

Di-n-Butylphthalate X 200000 90 

Pesticides and PCBs (ug/kg) 

4,4'-DDE X 2 

4.4'-DDT X X 2 

alpha-Chlordane X X X 1800 

~roclor-1242 X 40000 329 371 

~roclor-1254 X X X 40000 111 371 

~elta-BHC X 70 

Dieldrin X 64 

Endrin X 8 

Endrin Ketone X 8 

gamma-Chlordane X X X 1800 

Heptachlor Epoxide X 476 

Dioxins and Furans (ng/kg) 

1,2,3.4,6,7,8-HpCDD X X X X X X 30 315 

1,2,3,4,6,7,8-HpCDF X X X X X X 30 315 

1,2,3,4,7,8,9-HpCDF X X X X X X 30 315 

1,2,3.4,7,8-HxCDD X X X X X X 3 31.5 

1,2,3.4,7,8-HxCDF X X X X X X 3 31.5 

1,2,3,6,7,8-HxCDD X X X X X X 3 31.5 

1,2,3,6,7,8-HxCDF X X X X X X 590 31.5 

1,2,3,7,8,9-HxCDD X X X X X X 3 31.5 

1,2,3,7,8,9-HxCDF X X X X 3 31.5 

1,2,3,7,8-PeCDD X X X X X X 0.3 3.15 

1,2,3,7,8-PeCDF X X X X 590 63 

2,3,4,6,7,8-HxCDF X X X X X X 3 31.5 

2,3.4,7,8-PeCDF X X X X X 60 6.3 

2,3,7,8-TCDD X X X X X X 0.3 3.15 

~.3,7,8-TCDF X X X X X 0.8 840 

OCDD X X X X X X 3000 31500 

OCDF X X X X X X 3000 31500 

TEF for Best Lowest 
mam- wildlife overall 

mals5 value value6 

NA 
20000 

40000 

55000 55000 

NA 
51500 51500 

910 910 

90 90 

2 2 

2 2 

1800 1800 

371 371 

371 371 

70 70 

64 64 

8 8 

8 8 

1800 1800 

476 476 

0.01 315 315 

0.01 315 315 

0.01 315 315 

0.1 31.5 31.5 

0.1 31.5 31.5 

0.1 31.5 31.5 

0.1 31.5 31.5 

0.1 31.5 31.5 

0.1 31.5 31.5 

1 3.15 3.15 

0.05 63 63 

0.1 31.5 31.5 

0.5 6.3 6.3 

1 3.15 3.15 

0.1 840 840 

0.0001 31500 31500 

0.0001 31500 31500 
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Parameter 

Metals (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

r.tanadium 

Zinc 

Chromium VI 

NOTES: 
1Efroymson, et al. (1997a) 
2Efroymson, et al. (1997b) 

2 3 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 
X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

Area 

ORNL1 

4 5 6 7 inverte-
brates 

X X X X 600 

X X X X 

X X X X 60 

X X X X 3000 

X X X X 

X 20 

X X X X 

X X X X 10 

X X X X 1000 

X X X X 50 

X X X X 200 

X X X X 500 

X X X X 

X X X X 100 

X X X X 0.1 

X X X X 90 

X X X X 

X 

X X X X 20 

X X X X 100 

X X 0.4 

Effects Data 

ORNL2 ORNL3 ORNL4 

wildlife (in wildlife 
plants 

food) PRG 

50 3.825 

5 0.248 

10 0.25 9.9 

500 17.2 283 

10 2.42 

4 1.2 4.2 

0.83 16.1 

100 38.9 370 

50 0.94 40.5 

500 322 

0.3 0.005 0.00051 

30 64.1 121 

2 0.714 55 

50 12 8.5 

12 

3Sample et al. (1996). Most dioxin/furans adjusted by TEFs for mammals applied to value for TCDD 
4Efroymson, el al. (1997c). Most dioxinlfurans adjusted by TEFs for mammals applied lo value for TCDD 
5van den Berg, 1998 
6among invertebrate, plant, and best wildlife values 

TEF for Best Lowest 
mam- wildlife overall 

mals5 value value6 

3.825 3.825 

0.248 0.248 

9.9 9.9 

283 283 

2.42 2.42 

4.2 4 

NA 

16.1 10 

1000 

370 50 

200 

40.5 40.5 

NA 

322 100 

0.00051 0.00051 

121 30 

NA 

NA 

55 2 

8.5 8.5 

12 0.4 
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EPA 

Parameter 
(1993a) 
SQC(@ 
1%0C) 

TABLE 2-32 
SEDIMENT SCREENING LEVELS (AREA 1) 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Effects Data 

EPA 
EPA 

ORNL3 (1993b) Long et OMEE EPA Calcu-
(1993b) 

al. (1995) (1993) (1996) lated with wildlife (in semi-
aquatic 

ER-L LEL Ecotox EqP1 food) aquatic 
life2 

wildlife4 

Wolatile Organic Compounds (ug/kg) 

1,2-Dichlorobenzene 340 

1,4-Dichlorobenzene 350 

2-Butanone 40500 

Acetone 4340 36600 

~arbon Disulfide 2.66 

Methyl Acetate 

Semi-Volatile Organic Compounds (ug/kg) 

~.4,5-Trichlorophenol 

~-Methytnaphthalene 70 

14-Methytphenol 37.6 

Pentachlorophenol 11900 879 

Phenol 318 

Pesticides (ug/kg) 

14,4'-DDD 8 2 

14,4'-DDE 2.2 2 

14,4'-DDT 1.58 2 

IAldrin 2 733 

lalpha-BHC 6 70 

alpha-Chlordane 7 1800 

beta-BHC 5 1470 

Dieldrin 110 64 

lgamma-Chlordane 7 1800 

Heptachlor 5 476 

Dioxins and Furans (ng/kg) 

1,2,3,4,6,7,8-HpCDD 60000 250 
1,2,3,4,6,7,8-HpCDF 6000 250 

1,2,3,4, 7,8,9-HpCDF 6000 250 

1,2,3,4,7,8-HxCDD 120 25 

1,2,3,4,7,8-HxCDF 600 25 

1,2,3,6,7,8-HxCDD 6000 25 

1,2,3,6, 7,8-HxCDF 600 25 

1,2,3,7,8,9-HxCDD 6000 25 

1,2,3, 7,8-PeCDD 60 2.5 

1,2,3, 7,8-PeCDF 1200 50 

2,3,4,6,7,8-HxCDF 600 25 

2,3,4, 7,8-PeCDF 120 5 

~.3,7,8-TCDD 60 2.5 

~.3,7,8-TCDF 1200 25 

bcDD 600000 25000 

OCDF 600000 25000 

TEF 
TEF Lowest 

for 
for Screening 

Mam-
Fish5 Value 

mals5 

340 

350 

40500 

4340 

2.66 

NA 

NA 
70 

37.6 

879 

318 

2 

2 

1.58 

2 

6 

7 

5 

64 

7 

5 

0.001 0.01 250 
O.Q1 0.01 250 

0.01 0.01 250 
0.5 0.1 25 

0.1 0.1 25 

0.01 0.1 25 

0.1 0.1 25 

0.01 0.1 25 

1 1 2.5 

0.05 0.05 50 

0.1 0.1 25 

0.5 0.5 5 

1 1 2.5 

0.05 0.1 25 

1E-04 1E-04 25000 

1E-04 1E-04 25000 



TABLE 2-32 (cont.) 
SEDIMENT SCREENING LEVELS (AREA 1) 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 2 

EPA 
Long et OMEE EPA 

(1993a) 
Parameter 

SQC(@ 
al. (1995) (1993) (1996) 

1%0C) 
ER-L LEL Ecotox 

Metals and Inorganic Compounds (mg/kg) 

Aluminum 

Antimony 

Arsenic 8.2 

Barium 

Beryllium 

!Calcium 

!Chromium 81 

K;obalt 

!Copper 34 

Iron 20000 

Lead 46.7 

Magnesium 460 

Manganese 

Nickel 20.9 

Potassium 

Selenium 

Silver 1 

Sodium 

Vanadium 

Zinc 150 

Sulfide 

Effects Data 

EPA 
EPA 

Calcu- ORNL3 (1993b) TEF 
(1993b) 

lated with 
aquatic wildlife (in semi- for 

EqP1 

life2 food) aquatic Fish5 

wildlife• 

3.825 

0.248 

0.25 

17.2 

2.42 

0.83 

38.9 

0.94 

322 

64.1 

0.331 

0.714 

12 

1EPA's (1993c) equilibrium partitioning (EqP) and a complementary approach explained in text and presented on Table 2-33. 
2Dioxin/furans adjusted by TEFs for fish applied to value for TCDD 
3Sample et al. (1996) 
4Dioxin/furans adjusted by TEFs for mammals applied to value for TCDD 
5van den Berg, 1998 

The first five columns of effects data are in order of preference, from left to right. 

TEF 
for 

Lowest 

Mam-
Screening 

mals5 Value 

3.825 

0.248 

0.25 

17.2 

2.42 

NA 

0.83 

NA 

34 

20000 

0.94 

460 

322 

20.9 

NA 

0.331 

1 

NA 

0.714 

12 

NA 



TABLE 2-33 
SEDIMENT SCREENING LEVELS FOR ORGANIC COMPOUNDS 

FROM EQUILIBRIUM PARTITIONING AND WATER-TO-SEDIMENT ASSIGNATION 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Chemical IOQ10Kow 
1 

Kow Koc WQG (mg/L) 
SQGEP 

(mg/kg) 

Pentachlorophenol 5.12 131,826 107,954 0.011 11.9* 

4-Methylphenol 1.95 89.1 82.6 0.013 0.0107 

Carbon Disulfide 1.94 87.1 80.8 0.000920 0.000743 

Phenol 1.46 28.8 27.3 0.11 0.0300 

2-Butanone 0.29 1.95 1.93 14 0.270 
~cetone -0.24 0.575 0.58 1.5 0.00872 

NOTES: 
1Kows obtained from HSDB at http://toxnet.nlm.nih.gov/ 
WQG = water quality quideline (either chronic ambient water quality criteria or secondary chronic values 

from ORNL (Suter and Tsao, 1996], except pentachlorophenol, which is a CAWQC from EPA [1999], 
calculated using pH=7.5, the median value for sludge in Area 1. Also, the SCV for 2-methylphenol 
was used for 4-methylphenol.) 

SQGEP = sediment quality guideline from equilibrium partitioning 

_ SQGw-s = sediment quality guideline from water-to-sediment assignation 

* Selected screening value (used on Table 2-32). Explanation of rationale for selection presented in text. 

SQGw-s 

(mg/kg) 

0.0318 

.0376* 

0.00266* 

0.318* 

40.5* 

4.34* 



TABLE 2-34 
NH RCMP BACKGROUND CONCENTRATIONS OF METALS IN SOIL 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

NH RCMP 

Metal Background 

Concentration 

Aluminum --
Antimony 1.64 

Arsenic 11 

Barium --
Beryllium 0.95 

Cadmium 1.9 

Calcium --
Chromium 33 

Cobalt --
Copper --
Iron --
Lead 51 

Magnesium --
Manganese --
Mercury 0.31 

Nickel 23 

Potassium --
Sodium --
Vanadium --
Zinc 98 

Chromium VI --

NOTES: 
NH DES RCMP Background Concentrations of Metals in Soil; Section 
1.5(4)(c), Table 1; January 1998, revised April 2001. 

- Background concentration not established for this metal. 



-· 

TABLE 3-1 
SELECTION OF PRELIMINARY REMEDIATION GOALS 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Contaminants of PRG1 PRG1 PRG1 PRG1 PRG1 NH RCMP 
Proposed 

Units based on based on based on based on based on Background NH S-1 3 

Concern1 

CR=10-6 

Benzo( a)Pyrene ug/kg 145 

Pentachlorophenol ug/kg 6958 

4-Methylphenol ug/kg 

Dioxin TEQ ng/kg 16.7* 

Antimony mg/kg 

Arsenic mg/kg 0.91 

Barium mg/kg 

Cadmium mg/kg 

Chromium# mg/kg 

Manganese mg/kg 

Vanadium mg/kg 

PRG = Preliminary Remediation Goal 

CR = Cancer Risk 

HI= Hazard Index 

CR=10-5 CR=10-4 

1450 14500 

69580 695800 

167* 1670* 

9.1 91 

Hl=0.1 Hl=1.0 Soil Conc. 2 

700 

3300 

71289 712890 5000 

7.3 73 1.64 8 

5.1 51 11 11 

1278 12780 750 

8.2 82 1.9 32 

27375 273750 33 1000 

1278 12775 

128 1278 

1 The COCs and risk-based PRGs were determined based on the Streamlined Human Health Risk Evaluation 

presented in Section 2.4. The COCs include all compounds that have a cancer risk greater than 1.0E-06 or a 
non-cancer HI greater than 1.0 for any exposure scenario. The risk-based PRGs were calculated based on 
the future residential exposure scenario. See Section 3.2 and 3.2 for additional details. 

PRG4 

145 

6958 

712891 

1000· 

73 

51 

12780 

82 

273750 

12775 

1278 

2 NHDES RCMP Background Concentrations of Metals in Soil; Section 1.5, Table 1; January 1998, revised April 2001. 

3 NHDES RCMP Method 1 Standards for Category S-1 Soil; Section 7.5, Table 3; January 1998, revised April 2001. 
The NH S-1 standards are presented here for reference; however they were not used in selecting the 
proposed PRGs because they are non-promulgated criteria used as default standards in cases where a site
specific risk assessment has not been performed. Because a site-specific risk evaluation was conducted for 
this site, the calculated risk-based PRGs are used in place of the S-1 standards. 

4 The proposed PRGs for all contaminants except dioxin TEQ are the lower of the site-specific PRGs calculated for a 
cancer risk of 1.0E-6 and hazard index of 1.0. If the selected risk-based value is below the NH RCMP background soil 
concentration, then the background concentration is selected as the proposed value. 

+ The proposed PRG for dioxin TEQ is EPA's recommended cleanup goal for residential settings (EPA OSWER 
Directive 9200.4-26: Approach for Addressing Dioxins in Soil at CERCLA and RCRA Sites, U.S. EPA, 1998). 
This value is proposed for use pending completion of EPA's comprehensive reassessment of the toxicity of dioxin. 

* The identified PRGs for dioxin TEQs were calculated using the currently available cancer slope factor (CSF) from 
IRIS (2002). If the CSF proposed in EPA's recently prepared Draft Dioxin Reassessment (1.0E+6) were used to 
calculate the PRGs the values would be: 2.5 ng/kg for CR=10-6, 25 ng/kg for CR=10-5, and 250 ng/kg for CR=10-4. 

# The PRGs for chromium are based on trivalent chromium because hexavalent chromium was detected at the 
site only sporadically and at low concentrations (below screening levels). 



Environmental 
Media 

Sludge/Soil 

TABLE 4-1 
REMOVAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS, 

TECHNOLOGY TYPES, AND PROCESS OPTIONS 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Removal Action Objectives General Response Actions Technology Types 

Protection of Human Health • Limited Action . Limited Action Technologies 
- Access restrictions 

Prevent, to the extent practicable, - Environmental Monitoring 
direct contact with, ingestion of, 
and inhalation of contaminants in - Institutional controls 
tannery sludge and associated soil 
at concentrations exceeding PRGs. 

• Containment Containment Technologies: . 
Protection of the Environment - Horizontal barriers 

Prevent, to the extent practicable, 
- Vertical barriers ecological receptor exposure to 

contaminants exceeding PRGs in 
tannery sludge and associated soil. • In-Situ Treatment . In-Situ Technologies: 

Prevent, to the extent practicable, - Thermal Treatment 

migration of contaminants 
- Physical/Chemical Treatment exceeding PRGs from tannery 

sludge and associated soil to site 
- Biological treatment groundwater and the Nashua River. 

Site Restoration • Ex-Situ Treatment • Ex-situ Treatment Technologies: 
- Immobilization 

Address tannery sludge and - Thermal treatment 
associated soil with contaminants 
exceeding PRGs to restore the site - Physical/Chemical 
to its intended use for residential Treatment 
purposes. 

- Biological treatment 

• Disposal . Disposal Technologies: 
- Landfill 

- Land disposal/backfill 

Process Options 

- fencing 
- groundwater , surface water, 

and sediment monitoring 
- deed restrictions, zoning 

ordinances 

- low permeability cap, 
permeable cover 

- slurry wall, grout injection, 
sheet piling 

- vitrification, thermal 
desorption 

- solidification/stabilization, 
soil flushing 

- aerobic biodegradation, 
anaerobic biodegradation 

- solidification/stabilization 
- vitrification, thermal 

desorption, incineration 
- soil washing, solvent 

extraction 
- aerobic biodegradation, 

anaerobic biodegradation 

- off-site landfill, on-site 
landfill 

- on-site disposal/backfill of 
treated sludge/soil 



GENERAL 
RESPONSE ACTION 

Limited Action 

( 

TABLE 4-2 
SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SLUDGE/WASTE 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

TECHNOLOGY PROCESS DESCRIPTION SCREENING COMMENTS 
OPTION 

Access Fencing Installation and/or repair of site fencing to restrict Eliminated as a primary 
Restrictions access to contaminated areas. technology because it would not 

be effective in protecting 
ecological receptors or 
environment. However, may be 
used with other technologies 
such as on-site landfill to prevent 
access to a particular area of the 
site. 

Environmental Environmental Monitoring of groundwater, surface water, and Eliminated as a primary 
Monitoring Monitoring sediment to determine whether contaminants are technology because it would not 

migrating from site sludge/soil. be effective in achieving any 
RAOs. However, may be used to 
monitor the effectiveness of other 
technologies such as on-site 
landfilling. 

Institutional Deed Administrative action used to restrict future site Eliminated. Would not prevent 
Controls Restrictions activities on individual properties. Activities such as direct contact with overlying soil 

excavation or residential development could be and/or sludge. Would not protect 
restricted under property deeds. ecological receptors or the 

environment or promote 
restoration of site to residential 
use. 

Zoning Administrative action by municipality to change Eliminated. Would not prevent 
Ordinances permitted use of land to prevent particular types of direct contact with overlying soil 

development such as residential use. Typically and/or sludge. Would not protect 
applicable to an area, not an individual parcel. ecological receptors or the 

environment or promote 
restoration of site to residential 
use. 



TABLE 4-2 (cont.) 
SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SLUDGE/WASTE 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 6 

GENERAL TECHNOLOGY PROCESS DESCRIPTION 
RESPONSE ACTION OPTION 

Containment Horizontal Low permeability Clay, asphalt, concrete, or multi-media cover over 
Barriers cap areas of contamination to prevent direct contact and 

minimize leaching of contaminants from the 
sludge/waste into groundwater and subsequent 
discharge to the Nashua River. 

Permeable cover Crushed stone or vegetative cover to prevent direct 
contact and minimize erosion and surface migration 
of sludge/waste contaminants. 

Vertical Barriers Slurry Walls Trench filled with clay or cement slurry to form low 
permeability wall to restrict horizontal migration of 
sludge/waste contaminants. 

Grout Injection Use of pressure-injected cement grout to form 
impermeable or semi-permeable barrier to restrict 
horizontal migration of sludge/waste contaminants. 

SCREENING COMMENTS 

Eliminated. Not effective for 
preventing the release of 
contaminants to environment due 
to sludge/waste located below the 
water table in Areas 1 and 2. May 
not be viable in floodplain area 
(Area 2); would alter flood 
capacity. 

Eliminated. Not effective for 
preventing the release of 
contaminants to environment 
because infiltration not restricted 
and sludge/waste located below 
the water table in Areas 1 and 2. 
May not be viable in floodplain 
area (Area 2); would alter flood 
capacity. 

Eliminated. Not effective for 
reducing contaminant leaching 
from unsaturated sludge/waste 
and limited effectiveness in a 
flood area (Area 2). Would not 
prevent direct contact with 
overlying soil and/or sludge. 

Eliminated. Not effective for 
reducing contaminant leaching 
from unsaturated sludge/waste 
and limited effectiveness in a 
flood area (Area 2). Would not 
prevent direct contact with 
overlying soil and/or sludge. 



( 

TABLE 4-2 (cont.) 
SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SLUDGE/WASTE 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 3 OF 6 

GENERAL TECHNOLOGY PROCESS DESCRIPTION 
RESPONSE ACTION OPTION 

Containment ( cont'd) Vertical Barriers Sheet Piling Steel or precast concrete sheet piles used to form 
(cont'd) barrier to restrict horizontal migration of 

contaminants 

In-Situ Treatment Thermal In-Situ An electrical network is used to melt contaminated 
Treatment Vitrification soils in-place. Metals are immobilized within a 

vitreous mass, organics are destroyed by pyrolysis. 

In-Situ Thermal Use of electrically heated in-situ blanket and/or well 
Desorption system to volatilize and oxidize organic 

contaminants. 

Physical/ In-Situ Mixing equipment is used to apply treatment reagents 
Chemical Solidification/ to contaminated soils. Contaminants are physically 
Treatment Stabilization and/or chemically immobilized in a cement-like mass. 

SCREENING COMMENTS 

Eliminated. Not effective for 
reducing contaminant leaching 
from unsaturated sludge/waste 
and limited effectiveness in a 
flood area (Area 2). Would not 
prevent direct contact with 
overlying soil and/or sludge. 

Eliminated. Not suitable due to 
high moisture content of sludge 
and presence of saturated 
sludge. Would require excessive 
energy consumption (and cost) to 
be effective. 

Eliminated. Not applicable to 
inorganic site contaminants of 
concern. Effectiveness for 
organics is limited by presence of 
fine-grained constituents, which 
increase reaction time due to 
binding of contaminants. 

Eliminated. Not applicable to 
organic site contaminants of 
concern. Solidification/ 
stabilization of sludge below the 
water table would be difficult to 
implement effectively. May not be 
viable in floodplain area (Area 2); 
would alter flood capacity. 



TABLE 4-2 (cont.) 
SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SLUDGE/WASTE 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 4 OF 6 

GENERAL TECHNOLOGY PROCESS DESCRIPTION 
RESPONSE ACTION OPTION 

In-Situ Treatment Physical/ Soil Flushing In-situ process which employs a water-based 
(cont'd) Chemical extraction fluid and an injection/extraction well 

Treatment (cont.) system to flush contaminants. 

Biological In-Situ Indigenous or inoculated microorganisms (e.g., fungi, 
Treatment Enhanced bacteria, and other microbes) degrade (metabolize) 

Bioremediation organic contaminants found in soil/sludge, converting 
them to less harmful end products. Water, nutrients, 
and/or electron receptors (such as oxygen or nitrate) 
may be added to enhance degradation. 
Biodegradation may be aerobic or anaerobic 
depending on contaminants present and soil/sludge 
matrix. 

Ex-Situ Treatment Immobilization Solidification/ Mixing of excavated contaminated materials with 
Stabilization treatment reagents to physically and/or chemically 

bind and decrease the mobility of contaminants. 
Common treatment reagents include cement, 
pozzolanic materials, thermoplastics, polymers, and 
asphalt. 

Thermal Vitrification Melting of wastes to entrain contaminants in a stable 
Treatment vitreous residual. 

SCREENING COMMENTS 

Eliminated. Less effective in low 
permeability materials such as 
site sludge. Not suitable in Areas 
1, 2, and 3 due to site 
hydrogeology (proximity to river). 
May be difficult to control and 
direct flow of extraction fluid. 

Eliminated. Not applicable to 
inorganic site contaminants of 
concern. Bioremediation of 
organic site contaminants may 
be possible, but process would 
likely be difficult to enhance and 
control due to low permeability 
sludge matrix and close proximity 
to river. 

Potentially aE1E1licable for 
secondary treatment of residuals 
from thermal treatment of 
sludge/soil. 

Eliminated as a primary 
treatment option due to inability 
to effectively treat organic site 
contaminants of concern. 

Eliminated. Not suitable due to 
high moisture content of site 
sludge. Not applicable to wastes 
containing >25% moisture 
content (causes excessive fuel 
consumption). 
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TABLE 4-2 (cont.) 
SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SLUDGE/WASTE 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 5 OF 6 

GENERAL TECHNOLOGY PROCESS DESCRIPTION 
RESPONSE ACTION OPTION 

Ex-Situ Treatment Thermal Thermal Contaminated soils are treated at elevated 
(cont'd) Treatment (cont.) Desorption temperatures to volatilize organics, which are 

subsequently removed and captured or destroyed. 

Incineration Contaminated soils are heated extremely high 
temperatures where organic compounds are 
destroyed through oxidation. 

Physical/ Soil Washing Water-based process in which soils are separated 
Chemical into coarse and fine fractions to reduce the volume of 
Treatment materials requiring intensive treatment or disposal. 

Solvent Desorption of contaminants through washing with a 
Extraction solvent solution. 

SCREENING COMMENTS 

Eliminated. Effectiveness is 
reduced by binding of 
contaminants to fine particles in 
sludge. Not applicable to 
inorganic site contaminants of 
concern. Applicability to dioxin 
waste is limited. 

Eliminated as on-site treatment 
alternative. Not implementable in 
densely developed residential 
area. 

Retained as an off-site treatment 
alternative. 

Eliminated. Complex waste 
mixtures (e.g., metals with 
organics) make soil washing 
difficult and costly. Abundance 
of fine particles in sludge (onto 
which contaminants tend to bind) 
would hinder volume reduction 
during sludge separation, 
rendering soil washing 
ineffective. 

Eliminated. Complex waste 
mixtures (e.g., metals with 
organics) make formulating an 
effective washing fluid difficult 
and costly. Effectiveness 
reduced by binding of 
contaminants to fine particles. 



TABLE 4-2 (cont.) 
SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SLUDGE/WASTE 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 6 OF 6 

GENERAL TECHNOLOGY PROCESS DESCRIPTION 
RESPONSE ACTION OPTION 

Ex-Situ Treatment Biological Slurry Phase Sludge is combined with water and other additives to 
(cont'd) Treatment Biological create a slurry that is mixed into a bioreactor to keep 

Treatment solids suspended and microorganisms in contact with 
the sludge contaminants. Oxygen, nutrients, and 
microorganisms may be added to the bioreactor to 
optimize the rate of biodegredation. Upon completion 
of the process, the slurry is dewatered and the treated 
solids are disposed of. 

Disposal Landfill Off-Site Landfill Transport and disposal of untreated or treated 
sludge/waste off-site to an approved hazardous waste 
or solid waste landfill. 

On-Site Landfill Disposal of sludge/waste in a specially constructed 
hazardous waste or solid waste landfill on-site. 

land Disposal/ On-Site Disposal On-site use of treated soil/sludge as fill material. 
Backfill 

SCREENING COMMENTS 

Eliminated. Not applicable to 
inorganic site contaminants of 
concern. Adundance of fine 
constituents in site sludge would 
make mixing and aeration difficult 
and not cost-effective. 

Retained. 

Retained. 

Eliminated. Not feasible for 
materials that are treated off-site. 
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TABLE 4-3 
KEY FEATURES OF PROPOSED REMOVAL ACTION ALTERNATIVES 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Project Key Feature Alternative 
1A 18 1C 2A 28 2C 3-US 3-CAN 

Treatability Study to determine optimal design for odor control system X X X X X X X X 
Treatability Study to determine optimal mixture of moisture control agents X X X X X X X X 

·••••••••·•••2JE illiliili lili u:•t•••nt 1IB1t•••••••rn•••••·••••••••••••••••••••••••••·••••••<t••·•••••• 
Clear and Grub all work areas X X X X X X X X 
Establish Erosion and Sedimentation Controls X X X X X X X X 
Construct/Improve temporary site access road and on-site haul roads X X X X X X X X 

Demolish/remove clarifier building and concrete slabs/structures in Area 6 X X X X X X X X 

Construct overlying soil stockpiling area X X X X X X X X 
Construct sludge/waste stockpiling area X X X X X X X X 
Construct vehicle/equipment and personnel decontamination areas X X X X X X X X 
Prepare in-situ dewatering system X X X X X X X X 
Clear and grade location of on-site landfill X X X 
Construct landfill liner system X X X 

:::::::::::❖:•:•:······· 

•••• ❖: •• :•:❖•• ••••• ::-:::::::·:·:·: 

Excavate and Stockpile overlying soil for use as backfill X X X X X X X X 
Dewater Area 1 Lagoon X X X X X X X X 
Excavate sludge/waste and stockpile for pre-treatment X X X X X X* X X 
Excavate sludge/waste, haul and dump into on-site landfill X X X* 
Dewater excavation areas and sludge stockpiles, if necessary X X X X X X X X 
Perform odor control during excavation and handling of sludge X X X X X X X X 
Perform air monitoring during site work X X X X X X X X 
Dispose of sludge/waste at off-site RCRA D facility X X X 
Dispose of Area 1 sludge at RCRA C facility X 

Dispose of Area 1 sludge at Canadian landfill facility X X 
Transport sludge/waste to American incineration facility X 

Transport sludge/waste to Canadian off-site incineration facility """""..,,,,,,""' ~=~=~=X 
==4==r""BB•rrn•rn•-

sackfill excavations with overlying soil and clean fill from an off-site source X X X X X X X X 
Place and compact backfill to final grade X X X X X X X X 
Vegetate all disturbed areas by hydroseeding X X X X X X X 
Construct landfill cover system X X X 
Install fencing at perimeter of landfill and secure all access points X X X 

Quarterly site inspections for 5 years (erosion controls and vegetation) X X X X X X X 
Post-Closure Care Plan for operation and maintenance of landfill X X X 

Notes: 
Alternative 1: Excavation and Off-Site Disposal 

Alternative 2: Excavation and Consolidation into On-Site Landfill 
-Alts. 1 & 2: A: All waste non-hazardous; 8: Area 1 waste hazardous; C: Area 1 waste hazardous, land-ban applicable 

Alternative 3: Excavation, Off-Site Treatment and Disposal - A: United States, 8: Canada 

* Under Alternative 2C, Area 1 sludge would be disposed off-site at Canadian landfill, all other sludge/waste would be 

placed into the on-site landfill 

X 

X 



AUTHORITY 

Federal Criteria, 
Advisories, and 
Guidance 

REQUIREMENT 

EPA Region IX 
Preliminary 
Remediation Goals 
(PRGs) 

OSWER Directive 
9200.4-26, 
Approaches for 

TABLE 5-1 
CHEMICAL-SPECIFIC ARARs AND TBCs 

ALTERNATIVE 1 -EXCAVATION AND OFF-SITE DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

STATUS REQUIREMENT SYNOPSIS CONSIDERATION FOR 
ALTERNATIVE 1 

To Be The Region IX PRGs are generic, risk-based Region IX PRGs were used as 
Considered concentrations derived from standardized preliminary project screening criteria to 

equations, combining exposure information identify contaminants of potential 
assumptions and EPA toxicity data. PRGs concern for the human health risk 
are typically used for site screening and as evaluation and EE/CA data evaluation. 
initial cleanup goals, if applicable. The 
Region IX PRGs should be viewed as Agency 
guidelines rather than legally enforceable 
standards. 

To Be This Directive provides guidance in OSWER Directive 9200.4-26 was used 
Considered establishing cleanup levels for dioxins. It as a preliminary project screening 

recommends a cleanup goal of 1 µg/kg (ppb) criterion for dioxin-contaminated sludge 
Addressing Dioxins in of dioxins (as 2,3,7,8-TCDD TEQ) for soils and soil in the data evaluation. The 1 
Soil at CERCLA and involving residential exposure scenarios, and ppb cleanup level is also 
RCRA Sites (April 13, a cleanup range of 5 to 20 µg/kg of dioxin (as recommended as the preliminary 
1998) 2,3,7,8-TCDD TEQ) for commercial and removal goal for site sludge/waste. 

industrial exposure scenarios. 

EPA Human Health To Be CSFs are developed by EPA for health CSFs were used to compute the 
Assessment Cancer Considered effects assessments or evaluation by the individual cancer risk resulting from 
Slope Factors (CSFs) Human Health Assessment Group. These exposure to contaminants and in the 

values present the most up-to-date cancer development of acceptable 
risk potency information and are used to contaminant levels. 
compute the individual incremental cancer 
risk resulting from exposure to carcinogens. 

EPA Risk Reference To Be RfDs are dose levels developed by EPA for RfDs were used to compute the non-
Doses (RfDs) Considered use in estimating the non-carcinogenic risk carcinogenic risk resulting from 

resulting from exposure to toxic substances. exposure to contaminants and in the 
development of acceptable 
contaminant levels. 
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TABLE 5-1 (cont.) 
CHEMICAL-SPECIFIC ARARs AND TBCs 
ALTERNATIVE 1 -EXCAVATION AND OFF-SITE DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 2 

AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

State Criteria, NH DES RCMP To Be This table identifies background 
Advisories, and Background Considered concentrations of metals that have been 
Guidance Concentrations of observed in New Hampshire soils that can be 

Metals in Soil attributed to natural geological and ecological 
(Subsection 1.5(4)(c}, processes rather than anthropogenic 
Table 1) contaminant sources. The values presented 

in Table 1 are considered representative of 
non-urban locations in New Hampshire. 

CONSIDERATION FOR 
ALTERNATIVE 1 

NH DES background concentrations of 
metals were used to assess the source 
of inorganic constituents that were 
detected at elevated concentrations in 
overlying soil at the site. The 
background concentrations were 
considered in selection of the 
recommended PRGs. 



AUTHORITY 

Federal 
Regulatory 
Requirements 

REQUIREMENT 

TABLE 5-2 
LOCATION-SPECIFIC ARARs AND TBCs 

ALTERNATIVE 1 - EXCAVATION AND OFF-SITE DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

STATUS REQUIREMENT SYNOPSIS CONSIDERATION FOR 
ALTERNATIVE 1 

Protection of Wetlands Applicable Federal agencies are required to minimize There are no designated wetlands 
(Executive Order the destruction, loss or degradation of within the boundaries of the removal 
11990), 40 CFR wetlands, and the order emphasizes the action. Steps will be taken to protect 
6.302(a) and 40 CFR importance of avoiding new construction or other wetland areas at the site from 
6, App. A (Policy on harm to wetlands unless there is no indirect impacts. 
Implementing E.O. practicable alternative to such construction. 
11990) 

Floodplain Applicable Federal agencies are required to avoid Areas 1 and 2 are located within the 
Management impacts associated with the occupancy and 100-year floodplain and, thus, work 
(Executive Order modification of a floodplain and avoid support within the floodplain cannot be avoided. 
11988,40 of floodplain development wherever there is Steps will be taken to prevent effects 
CFR 6.302(b) and a practicable alternative. on floodplain capacity. 
40 CFR 6, App. A 
(Policy on 
Implementing E.O. 
11988) 

RCRA Floodplain Relevant Solid waste practices must not restrict the Engineering controls will be used 
Restrictions for Solid and flow of a 100-year flood, reduce the during the excavation and stockpiling of 
Waste Disposal Appropriate temporary water storage capacity of the sludge/waste to comply with these 
Facilities and Practices floodplain or result in washout of solid waste, requirements. 
(40 CFR 257.3-1) so as to pose a hazard to human life, wildlife, 

or land or water resources. 

RCRA Floodplain Relevant A hazardous waste treatment, storage, or Some sludge/waste will need to be 
Restrictions for and disposal facility located in a 100-year excavated from areas of the site 
Hazardous Waste Appropriate* floodplain must be designed, constructed, located within the 100-year floodplain. 
Facilities (40 CFR operated, and maintained to prevent washout If the waste is characterized as 
264.18(b)) or to result in no adverse effects on human hazardous, engineering controls will be 

health or the environment if washout were to used to minimize the risk of 
occur. contaminant migration through 

washout. 
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TABLE 5-2 (cont.) 
LOCATION-SPECIFIC ARARs AND TBCs 
ALTERNATIVE 1 - EXCAVATION AND OFF-SITE DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 2 

AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

State Rules Relative to Applicable These rules establish criteria for the 
Regulatory Prevention of Pollution protection of surface water quality resulting 
Requirements from Dredging, Filling, from activities that occur in or on the border 

Mining, Transporting, of surface water or within a distance of 
and Construction (Env- surface water such that direct or immediate 
Ws 415) degradation may result to water quality. 

New Hampshire Siting Relevant These rules impose restrictions on where 
Requirements for and hazardous waste facilities can be located, 
Hazardous Waste Appropriate* specifically locations near geologic fault 
Facilities (Env-Wm areas, or in or near floodplains. 
353.08 and 353.09) 

CONSIDERATION FOR 
ALTERNATIVE 1 

Alternative 1 will comply with the 
substantive requirements of this 
regulation. Alternative 1 will involve 
erosion and sedimentation controls to 
prevent impacts to the Nashua River. 
Site restoration will include measures 
to prevent alteration of site topography. 

Some sludge/waste will need to be 
excavated from areas of the site 
located within the 100-year floodplain. 
If the waste is characterized as 
hazardous, engineering controls will be 
used to minimize the risk of 
contaminant migration through 
washout. 

* These regulations will be applicable or relevant and appropriate only if the waste is characterized as hazardous. 



AUTHORITY REQUIREMENT 

Federal CWA - Pre-treatment 
Regulatory Regulations (40 CFR 
Requirements 403) 

State New Hampshire 
Regulatory Collection, Storage 
Requirements and Transfer Facility 

Requirements (Env-
Wm 2100) 

New Hampshire 
Fugitive Dust Control 
(Env-A 1002) 

New Hampshire 
Regulated Toxic Air 
Pollutants (Env-A 
1400) 

TABLE 5-3 
ACTION-SPECIFIC ARARs AND TBCs 

ALTERNATIVE 1-EXCAVATION AND OFF-SITE DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

STATUS REQUIREMENT SYNOPSIS CONSIDERATION FOR 
ALTERNATIVE 1 

Applicable These regulations impose restrictions on the Surface water and groundwater 
discharge of pollutants to Publicly Owned dewatering effluent that would be 
Treatment Works (POTW) and mandate that discharged or disposed of at a POTW 
discharges must comply with the local would be tested to ensure compliance 
pretreatment program. with these regulations. Alternative 1 

would comply. 

Relevant These regulations establish design and The removal action will be designed 
and operating requirements for collection, storage and operated in a manner that is 

Appropriate and transfer facilities. compliant with the substantive 
provisions of these regulations. 

Applicable These regulations require precautions to Alternative 1 would comply with this 
prevent, abate, and control fugitive dust ARAR since fugitive dust emissions 
during specified activities, including would be controlled and monitored 
excavation, construction, and bulk hauling. during remedial activities. 

Applicable These rules establish Ambient Air Limits Excavation, stockpiling, transportation, 
(AALs) and air quality impact analyses to and disposal activities would be 
protect the public from concentrations of implemented to prevent air emissions 
pollutants in ambient air that may cause in excess of AALs. If AALs are not met, 
adverse health effects. then corrective action would be taken 

to reduce emissions as a result of the 
removal action. 
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TABLE 5-3 (cont.) 
ACTION-SPECIFIC ARARs AND TBCs 
ALTERNATIVE 1-EXCAVATION AND OFF-SITE DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 2 

AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

State 
Identification and Applicable These regulations establish the 

Regulatory 
Requirements 

Listing of Hazardous characteristics used to identify solid wastes 

(Cont'd) 
Wastes (Env-Wm 400) that are subject to regulation as hazardous 

waste. 

New Hampshire Applicable* These regulations outline characterization, 
Requirements for recordkeeping, manifesting, labeling, 
Hazardous Waste marking and storage requirements for 
Generators (Env-Wm generators of hazardous waste. 
500) 

New Hampshire Relevant All hazardous waste treatment and transfer 
General Requirements and facilities are to meet these environmental, 
for Owners and Appropriate* health and design requirements. 
Operators of 
Hazardous Waste 
Facilities (Env-Wm 
702) 

New Hampshire Relevant These rules establish requirements for 
General Operation and hazardous waste facility operation. 
Requirements (Env- Appropriate* 
Wm 708) 

CONSIDERATION FOR 
ALTERNATIVE 1 

Env-Wm 400, along with 40 CFR 261, 
would be used to characterize 
sludge/waste as it is stockpiled during 
the removal action. 

If the excavated waste is characterized 
as hazardous, Alternative 1 will comply 
with the substantive provisions of these 
regulations. 

If the excavated waste is characterized 
as hazardous, Alternative 1 will comply 
with the substantive provisions of these 
regulations. 

If the excavated waste is characterized 
as hazardous, the removal action will 
be operated in a manner that is 
compliant with the substantive 
provisions of these regulations. 

* These regulations will be applicable or relevant and appropriate only if the waste is characterized as hazardous. 



AUTHORITY 

Federal Criteria, 
Advisories, and 
Guidance 

TABLE 5-4 
CHEMICAL-SPECIFIC ARARs AND TBCs 

ALTERNATIVE 2- EXCAVATION AND CONSOLIDATION INTO ON-SITE LANDFILL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION FOR 
ALTERNATIVE 2 

EPA Region IX To Be The Region IX PRGs are generic, risk-based Region IX PRGs were used as 
Preliminary Considered concentrations derived from standardized preliminary project screening criteria to 
Remediation Goals equations, combining exposure information identify contaminants of potential 
(PRGs) assumptions and EPA toxicity data. PRGs concern for the human health risk 

are typically used for site screening and as evaluation and EE/CA data evaluation. 
initial cleanup goals, if applicable. The 
Region IX PRGs should be viewed as Agency 
guidelines rather than legally enforceable 
standards. 

OSWER Directive To Be This Directive provides guidance in OSWER Directive 9200.4-26 was used 
9200.4-26, Considered establishing cleanup levels for dioxins. It as a preliminary project screening 
Approaches for recommends a cleanup goal of 1 µg/kg (ppb) criterion for dioxin-contaminated sludge 
Addressing Dioxins in of dioxins (as 2,3,7,8-TCDD TEO) for soils and soil in the data evaluation. The 1 
Soil at CERCLA and involving residential exposure scenarios, and ppb cleanup level is also 
RCRA Sites (April 13, a cleanup range of 5 to 20 µg/kg of dioxin (as recommended as the preliminary 
1998) 2,3,7,8-TCDD TEO) for commercial and removal goal for site sludge/waste. 

industrial exposure scenarios. 

EPA Human Health To Be CSFs are developed by EPA for health CSFs were used to compute the 
Assessment Cancer Considered effects assessments or evaluation by the individual cancer risk resulting from 
Slope Factors (CSFs) Human Health Assessment Group. These exposure to contaminants and in the 

values present the most up-to-date cancer development of acceptable 
risk potency information and are used to contaminant levels. 
compute the individual incremental cancer 
risk resulting from exposure to carcinogens. 

EPA Risk Reference To Be RfDs are dose levels developed by EPA for RfDs were used to compute the non-
Doses (RfDs) Considered use in estimating the non-carcinogenic risk carcinogenic risk resulting from 

resulting from exposure to toxic substances. exposure to contaminants and in the 
development of acceptable 
contaminant levels. 
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TABLE 5-4 (cont.) 
CHEMICAL-SPECIFIC ARARs AND TBCs 
ALTERNATIVE 2- EXCAVATION AND CONSOLIDATION INTO ON-SITE LANDFILL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 2 

AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

State Criteria, NH DES RCMP To Be This table identifies background 
Advisories, and Background Considered concentrations of metals that have been 
Guidance Concentrations of observed in New Hampshire soils that can be 

Metals in Soil attributed to natural geological and ecological 
(Subsection 1.5(4)(c), processes rather than anthropogenic 
Table 1) contaminant sources. The values presented 

in Table 1 are considered representative of 
non-urban locations in New Hampshire. 

CONSIDERATION FOR 
ALTERNATIVE 2 

NH DES background concentrations of 
metals were used to assess the source 
of inorganic constituents that were 
detected at elevated concentrations in 
overlying soil at the site. The 
background concentrations were 
considered in selection of the 
recommended PRGs. 

http:OOtOCLO.Ec


AUTHORITY 

Federal 
Regulatory 
Requirements 

TABLE 5-5 
LOCATION-SPECIFIC ARARs AND TBCs 

ALTERNATIVE 2- EXCAVATION AND CONSOLIDATION INTO ON-SITE LANDFILL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION FOR 
ALTERNATIVE 2 

Protection of Wetlands Applicable Federal agencies are required to minimize There are no designated wetlands within 
(Executive Order the destruction, loss or degradation of the boundaries of the removal action. 
11990), 40 CFR wetlands, and the order emphasizes the Steps will be taken to protect other 
6.302(a) and 40 CFR importance of avoiding new construction or wetland areas at the site from indirect 
6, App. A (Policy on harm to wetlands unless there is no impacts. 
Implementing E.O. practicable alternative to such construction. 
11990) 

Floodplain Applicable Federal agencies are required to avoid Areas 1 and 2 are located within the 100-
Management impacts associated with the occupancy and year floodplain and, thus, work within the 
(Executive Order modification of a floodplain and avoid support floodplain cannot be avoided. Steps will 
11988,40 of floodplain development wherever there is be taken to prevent effects on floodplain 
CFR 6.302(b) and a practicable alternative. capacity. 
40 CFR 6, App. A 
(Policy on 
Implementing E.O. 
11988) 
RCRA Floodplain Relevant and Solid waste practices must not restrict the Engineering controls will be used during 
Restrictions for Solid Appropriate flow of a 100-year flood, reduce the the excavation and stockpiling of 
Waste Disposal temporary water storage capacity of the sludge/waste to comply with these 
Facilities and Practices floodplain or result in washout of solid waste, requirements. 
(41 CFR 257.3-1) so as to pose a hazard to human life, wildlife, 

or land or water resources. 
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TABLE 5-5 (cont.) 
LOCATION-SPECIFIC ARARs AND TBCs 
ALTERNATIVE 2 - EXCAVATION AND CONSOLIDATION INTO ON-SITE LANDFILL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 2 

AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

Federal RCRA Floodplain Relevant and A hazardous waste treatment, storage or 
Regulatory Restrictions for Appropriate* disposal facility located in a 100-year 
Requirements Hazardous Waste floodplain must be designed, constructed, 
(cont.) Facilities (40 CFR operated, and maintained to prevent washout 

264.18(b)) or to result in no adverse effects on human 
health or the environment if washout were to 
occur. 

State Rules Relative to Applicable These rules establish criteria for the 

Regulatory Prevention of Pollution protection of surface water quality resulting 

Requirements from Dredging, Filling, from activities that occur in or on the border 
Mining, Transporting, of surface water or within a distance of 
and Construction (Env- surface water such that direct or immediate 
Ws 415) degradation may result to water quality. 

New Hampshire Siting Relevant and These rules impose restrictions on where 
Requirements for Appropriate* hazardous waste facilities can be located, 
Hazardous Waste specifically locations near geologic fault 
Facilities (Env-Wm areas, or in or near floodplains. 
353.09 and 353.10) 

CONSIDERATION FOR 
ALTERNATIVE 2 

Some sludge/waste will need to be 
excavated from areas of the site located 
within the 100-year floodplain. If the 
waste is characterized as hazardous, 
engineering controls will be used to 
minimize the risk of contaminant 
migration through washout. The on-site 
landfill would not be constructed in the 
100-year floodplain so as not to create a 
risk of contaminant migration through 
washout. 
Alternative 2 will comply with the 
substantive requirements of this 
regulation. Alternative 2 will involve 
erosion and sedimentation controls to 
prevent impacts to the Nashua River. 
Site restoration will include measures to 
prevent alternation of site topography. 

Some sludge/waste will need to be 
excavated from areas of the site located 
within the 100-year floodplain. If the 
waste is characterized as hazardous, 
engineering controls will be used to 
minimize the risk of contaminant 
migration through washout. The on-site 
landfill will not be located within the 100-
year flood plain. 

* These regulations will be applicable or relevant and appropriate only if the waste is characterized as hazardous. 



AUTHORITY 

Federal 
Regulatory 
Requirements 

State 
Regulatory 
Requirements 

TABLE 5-6 
ACTION-SPECIFIC ARARs AND TBCs 

ALTERNATIVE 2 - EXCAVATION AND CONSOLIDATION INTO ON-SITE LANDFILL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE EE/CA 

RCRA - Waste- Applicable• This regulation, applicable to hazardous A contingency alternative (Alternative 
Specific Prohibitions- wastes only, establishes restrictions on land 2C) was analyzed to evaluate the 
Dioxin-Containing disposal of certain wastes. potential implications of the land 
Wastes (40 CFR disposal ban. 
268.31) 

CWA - Pre-treatment Applicable These regulations impose restrictions on the Surface water and groundwater 
Regulations (40 CFR discharge of pollutants to Publicly Owned dewatering effluent that would be 
403) Treatment Works (POTW) and mandate that discharged or disposed of at a POTW 

discharges must comply with the local would be tested to ensure compliance 
pretreatment program. with these regulations. Alternative 2 

would comply. 
New Hampshire Applicable• These regulations outline characterization, If the excavated waste is characterized 
Requirements for recordkeeping, manifesting, labeling, as hazardous, Alternative 2 will comply 
Hazardous Waste marking and storage requirements for with the substantive provisions of these 
Generators (Env-Wm generators of hazardous waste. regulations. 
500) 

New Hampshire Applicable These regulations require precautions to Fugitive dust emissions would be 
Fugitive Dust Control prevent, abate, and control fugitive dust controlled during remedial activities. 
(Env-A 1002) during specified activities, including 

excavation, construction, and bulk hauling. 

New Hampshire Applicable These rules establish Ambient Air Limits Excavation, stockpiling, transportation, 
Regulated Toxic Air (AALs) and air quality impact analyses to and disposal activities would be 
Pollutants (Env-A protect the public from concentrations of implemented to prevent air emissions 
1400) pollutants in ambient air that may cause in excess of AALs. If AALs are not met, 

adverse health effects. then corrective action would be taken 
to reduce emissions as a result of the 
removal action. 
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TABLE 5-6 (cont.) 
ACTION-SPECIFIC ARARs AND TBCs 
ALTERNATIVE 2 - EXCAVATION AND CONSOLIDATION INTO ON-SITE LANDFILL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 3 

AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

State Identification and Applicable These regulations establish the 
Regulatory Listing of Hazardous characteristics used to identify solid waste 
Requirements Wastes (Env-Wm 400) that is subject to regulation as hazardous 
(cont.) waste. 

New Hampshire Relevant and All hazardous waste treatment and transfer 
General Requirements Appropriate* facilities are to meet these environmental, 
for Owner and health and design requirements. 
Operators of 
Hazardous Waste 
Facilities (Env-Wm 
702) 
New Hampshire Relevant and These rules establish requirements for 
General Operation Appropriate* hazardous waste facility operation. 
Requirements (Env-
Wm 708) 

New Hampshire Relevant and These regulations establish design and 
Collection, Storage Appropriate operating requirements for collection, storage 
and Transfer Facility and transfer facilities. 
Requirements (Env-
Wm 2100) 

CONSIDERATION IN THE EE/CA 

Env-Wm 400, along with 40 CFR 261, 
would be used to characterize 
sludge/waste as it is stockpiled during 
the removal action. 
The design of the on-site landfill, 
excavation plan, and other engineering 
controls necessary to implement 
Alternative 2 would comply with this 
ARAR. 

If the excavated waste is characterized 
as hazardous, the removal action will 
be operated in a manner that is 
compliant with the substantive 
provisions of these regulations. 

The removal action will be designed 
and operated in a manner that is 
compliant with the substantive 
provisions of these regulations. 



TABLE 5-6 (cont.) 
ACTION-SPECIFIC ARARs AND TBCs 
ALTERNATIVE 2-EXCAVATION AND CONSOLIDATION INTO ON-SITE LANDFILL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 3 OF 3 

AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

State New Hampshire Relevant and These regulations establish the design 
Regulatory Landfill Requirements Appropriate requirements for municipal solid waste 
Requirements (Env-Wm 2500) landfills that are constructed in the State of 
(cont.) New Hampshire. 

New Hampshire Applicable These rules establish the requirements for 
Groundwater sampling and monitoring groundwater, and 
Protection Rules, specify monitoring well design and 
Water Quality installation. 
Sampling, Analysis, 
and Reporting; 
Groundwater 
Monitoring Wells (Env-
Ws 410.30 and 410. 
31) 

CONSIDERATION IN THE EE/CA 

The on-site landfill would be designed 
according to the requirements outlined 
in 40 CFR 258 and this state 
regulation. 

Sampling and monitoring of 
groundwater monitoring wells under 
the post-closure care program would 
be conducted according to these 
requirements. 

* These regulations will be applicable or relevant and appropriate only if the waste is characterized as hazardous. 



AUTHORITY 

Federal Criteria, 
Advisories, and 
Guidance 

( 

TABLE 5-7 
CHEMICAL-SPECIFIC ARARs AND TBCs 

ALTERNATIVE 3- EXCAVATION, OFF-SITE TREATMENT AND DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION FOR 
ALTERNATIVE 1 

EPA Region IX To Be The Region IX PRGs are generic, risk-based Region IX PRGs were used as 
Preliminary Considered concentrations derived from standardized preliminary project screening criteria to 
Remediation Goals equations, combining exposure information identify contaminants of potential 
(PRGs) assumptions and EPA toxicity data. PRGs concern for the human health risk 

are typically used for site screening and as evaluation and EE/CA data evaluation. 
initial cleanup goals, if applicable. The 
Region IX PRGs should be viewed as Agency 
guidelines rather than legally enforceable 
standards. 

OSWER Directive To Be This Directive provides guidance in OSWER Directive 9200.4-26 was used 
9200.4-26, Considered establishing cleanup levels for dioxins. It as a preliminary project screening 
Approaches for recommends a cleanup goal of 1 µg/kg (ppb) criterion for dioxin-contaminated sludge 
Addressing Dioxins in of dioxins (as 2,3,7,8-TCDD TEO) for soils and soil in the data evaluation. The 1 
Soil at CERCLA and involving residential exposure scenarios, and ppb cleanup level is also 
RCRA Sites (April 13, a cleanup range of 5 to 20 µg/kg of dioxin (as recommended as the preliminary 
1998) 2,3,7,8-TCDD TEO) for commercial and removal goal for site sludge/waste. 

industrial exposure scenarios. 

EPA Human Health To Be CSFs are developed by EPA for health CSFs were used to compute the 
Assessment Cancer Considered effects assessments or evaluation by the individual cancer risk resulting from 
Slope Factors (CSFs) Human Health Assessment Group. These exposure to contaminants and in the 

values present the most up-to-date cancer development of acceptable 
risk potency information and are used to contaminant levels. 
compute the individual incremental cancer 
risk resulting from exposure to carcinogens. 

EPA Risk Reference To Be RfDs are dose levels developed by EPA for RfDs were used to compute the non-
Doses (RfDs) Considered use in estimating the non-carcinogenic risk carcinogenic risk resulting from 

resulting from exposure to toxic substances. exposure to contaminants and in the 
development of acceptable 
contaminant levels. 



TABLE 5-7 (cont.) 
CHEMICAL-SPECIFIC ARARs AND TBCs 
ALTERNATIVE 3- EXCAVATION, OFF-SITE TREATMENT AND DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 2 

AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

State Criteria, NH DES RCMP To Be This table identifies background 
Advisories, and Background Considered concentrations of metals that have been 
Guidance Concentrations of observed in New Hampshire soils that can be 

Metals in Soil attributed to natural geological and ecological 
(Subsection 1.5(4)(c), processes rather than anthropogenic 
Table 1) contaminant sources. The values presented 

in Table 1 are considered representative of 
non-urban locations in New Hampshire. 

CONSIDERATION FOR 
ALTERNATIVE 1 

NH DES background concentrations of 
metals were used to assess the source 
of inorganic constituents that were 
detected at elevated concentrations in 
overlying soil at the site. The 
background concentrations were 
considered in selection of the 
recommended PRGs. 
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AUTHORITY 

Federal 
Regulatory 
Requirements 

( 

TABLE 5-8 
LOCATION-SPECIFIC ARARs AND TBCs 

ALTERNATIVE 3- EXCAVATION, OFF-SITE TREATMENT AND DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION FOR 
ALTERNATIVE 1 

Protection of Wetlands Applicable Federal agencies are required to minimize There are no designated wetlands 
(Executive Order the destruction, loss or degradation of within the boundaries of the removal 
11990), 40 CFR wetlands, and the order emphasizes the action. Steps will be taken to protect 
6.302(a) and 40 CFR importance of avoiding new construction or other wetland areas at the site from 
6, App. A (Policy on harm to wetlands unless there is no indirect impacts. 
Implementing E.O. practicable alternative to such construction. 
11990) 

Floodplain Applicable Federal agencies are required to avoid Areas 1 and 2 are located within the 
Management impacts associated with the occupancy and 100-year floodplain and, thus, work 
(Executive Order modification of a floodplain and avoid within the floodplain cannot be avoided. 
11988,40 support of floodplain development wherever Steps will be taken to prevent effects 
CFR 6.302(b) and there is a practicable alternative. on floodplain capacity. 
40 CFR 6, App. A 
(Policy on 
Implementing E.O. 
11988) 

RCRA Floodplain Relevant and Solid waste practices must not restrict the Engineering controls will be used 
Restrictions for Solid Appropriate flow of a 100-year flood, reduce the during the excavation and stockpiling of 
Waste Disposal temporary water storage capacity of the sludge/waste to comply with these 
Facilities and Practices floodplain or result in washout of solid requirements. 
(40 CFR 257.3-1) waste, so as to pose a hazard to human life, 

wildlife, or land or water resources. 

RCRA Floodplain Relevant and A hazardous waste treatment, storage, or Some sludge/waste will need to be 
Restrictions for Appropriate* disposal facility located in a 100-year excavated from areas of the site 
Hazardous Waste floodplain must be designed, constructed, located within the 100-year floodplain. 
Facilities (40 CFR operated, and maintained to prevent If the waste is characterized as 
264.18(b)) washout or to result in no adverse effects on hazardous, engineering controls will be 

human health or the environment if washout used to minimize the risk of 
were to occur. contaminant migration through 

washout. 
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LOCATION-SPECIFIC ARARs AND TBCs 
ALTERNATIVE 3 - EXCAVATION, OFF-SITE TREATMENT AND DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
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AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

State Rules Relative to Applicable These rules establish criteria for the 
Regulatory Prevention of Pollution protection of surface water quality resulting 
Requirements from Dredging, Filling, from activities that occur in or on the border 

Mining, Transporting, of surface water or within a distance of 
and Construction (Env- surface water such that direct or immediate 
Ws 415) degradation may result to water quality. 

New Hampshire Siting Relevant and These rules impose restrictions on where 
Requirements for Appropriate* hazardous waste facilities can be located, 
Hazardous Waste specifically locations near geologic fault 
Facilities (Env-Wm areas, or in or near floodplains. 
353.08 and 353.09) 

CONSIDERATION FOR 
ALTERNATIVE 1 

Alternative 3 will comply with the 
substantive requirements of this 
regulation. Alternative 3 will involve 
erosion and sedimentation controls to 
prevent impacts to the Nashua River. 
Site restoration will include measures 
to prevent alteration of site topography. 

Some sludge/waste will need to be 
excavated from areas of the site 
located within the 100-year floodplain. 
If the waste is characterized as 
hazardous, engineering controls will be 
used to minimize the risk of 
contaminant migration through 
washout. 

* These regulations will be applicable or relevant and appropriate only if the waste is characterized as hazardous. 



AUTHORITY 
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Regulatory 
Requirements 
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TABLE 5-9 
ACTION-SPECIFIC ARARs AND TBCs 

ALTERNATIVE 3 - EXCAVATION, OFF-SITE TREATMENT AND DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION FOR 
ALTERNATIVE 1 

CWA - Pre-treatment Applicable These regulations impose restrictions on the Surface water and groundwater 
Regulations (40 CFR discharge of pollutants to Publicly Owned dewatering effluent that would be 
403) Treatment Works (POTW) and mandate that discharged or disposed of at a POTW 

discharges must comply with the local would be tested to ensure compliance 
pretreatment program. with these regulations. Alternative 3 

would comply. 

New Hampshire Relevant These regulations establish design and The removal action will be designed 
Collection, Storage and operating requirements for collection, storage and operated in a manner that is 
and Transfer Facility Appropriate and transfer facilities. compliant with the substantive 
Requirements (Env- provisions of these regulations. 
Wm 2100) 

New Hampshire Applicable These regulations require precautions to Alternative 3 would comply with this 
Fugitive Dust Control prevent, abate, and control fugitive dust ARAR since fugitive dust emissions 
(Env-A 1002) during specified activities, including would be controlled and monitored 

excavation, construction, and bulk hauling. during remedial activities. 

New Hampshire Applicable These rules establish Ambient Air Limits Excavation, stockpiling, transportation, 
Regulated Toxic Air (AALs) and air quality impact analyses to and disposal activities would be 
Pollutants (Env-A protect the public from concentrations of implemented to prevent air emissions 
1400) pollutants in ambient air that may cause in excess of AALs. If AALs are not met, 

adverse health effects. then corrective action would be taken 
to reduce emissions as a result of the 
removal action. 
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ACTION-SPECIFIC ARARs AND TBCs 
ALTERNATIVE 3 - EXCAVATION, OFF-SITE TREATMENT AND DISPOSAL 
FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 2 

AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

State 
Identification and Applicable These regulations establish the 

Regulatory 
Requirements 

Listing of Hazardous characteristics used to identify solid wastes 

(Cont'd) 
Wastes (Env-Wm 400) that are subject to regulation as hazardous 

waste. 

New Hampshire Applicable* These regulations outline characterization, 
Requirements for recordkeeping, manifesting, labeling, 
Hazardous Waste marking and storage requirements for 
Generators (Env-Wm generators of hazardous waste. 
500) 

New Hampshire Relevant and All hazardous waste treatment and transfer 
General Requirements Appropriate• facilities are to meet these environmental, 
for Owners and health and design requirements. 
Operators of 
Hazardous Waste 
Facilities (Env-Wm 
702) 

New Hampshire Relevant and These rules establish requirements for 
General Operation Appropriate• hazardous waste facility operation. 
Requirements (Env-
Wm 708) 

CONSIDERATION FOR 
ALTERNATIVE 1 

Env-Wm 400, along with 40 CFR 261, 
would be used to characterize 
sludge/waste as it is stockpiled during 
the removal action. 

If the excavated waste is characterized 
as hazardous, Alternative 3 will comply 
with the substantive provisions of these 
regulations. 

If the excavated waste is characterized 
as hazardous, Alternative 3 will comply 
with the substantive provisions of these 
regulations. 

If the excavated waste is characterized 
as hazardous, the removal action will 
be operated in a manner that is 
compliant with the substantive 
provisions of these regulations. 

• These regulations will be applicable or relevant and appropriate only if the waste is characterized as hazardous. 



CRITERION 

EFFECTIVENESS 

Overall Protection of 
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Environment 
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TABLE 5-10 
COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

FINAL ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

ALTERNATIVE 1: ALTERNATIVE 2: 
EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION into ON-SITE LANDFILL 

Would meet NTCRA removal action objectives Would meet NTCRA removal action objectives, 
and be consistent with long-term remedial but would be less acceptable than Alternatives 1 
actions. and 3 in meeting the future residential use RAO. 

Would prevent direct contact with and Same as Alternative 1 provided that the landfill is 
ingestion of contaminated sludge/waste, properly operated and maintained and is not 
prevent contaminant leaching to groundwater, allowed to erode or degrade. 
and reduce erosion and off-site migration of 
contamination. 

No unacceptable short-term impacts would be Same as Alternative 1. 
anticipated. 

Discharge of dewatering effluent to the Nashua Same as Alternative 1. 
sewer system would be implemented to comply 
with all federal, state and local requirements. 

Would comply with federal and state floodplain Same as Alternative 1. 
regulations. 

Would comply with state testing and waste Same as Alternative 1. 
identification regulations. 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1. 

Same as Alternative 1. 

Same as Alternative 1. 

Same as Alternative 1. 

Same as Alternative 1. 

Same as Alternative 1. 
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ALTERNATIVE 1 : ALTERNATIVE 2: CRITERION 
EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION into ON-SITE LANDFILL 

EFFECTIVENESS (cont.) 

Compliance with 
ARARs (cont.) Would comply with state regulations for Same as Alternative 1. 

generators of hazardous waste. 

Would comply with federal and state Same as Alternative 1. 
regulations for solid and hazardous waste 
storage facilities. 

Would comply with state air pollution Same as Alternative 1. 
control regulations. 

Would comply with state solid waste Same as Alternative 1. 
regulations. 

Long-term No residual risks, above selected PRGs, Residual risk would exist in the form of contaminated 

Effectiveness and would remain at the site. sludge/waste in the on-site landfill. If degradation or 

Permanence failure of the engineered landfill liner system were to 
occur, contaminants could pose a threat to the 
environment and human and ecological receptors. 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1. 

Same as Alternative 1. 

Same as Alternative 1. 

Same as Alternative 1. 

Same as Alternative 1. 
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ALTERNATIVE 1: ALTERNATIVE 2: CRITERION 
EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION into ON-SITE LANDFILL 

COST 

Capital Costs Alternative 1A: $14,939,000 Alternative 2A: $5,572,000 
Alternative 18: $20,428,000 Alternative 28: $5,572,000 

Alternative 1C: $22,819,000 Alternative 2C: $18,428,000 

Annual PRSC Costs Years 1-2: $4,000 Years 1-2: $155,275 
Years 3-30: $0 Years 3-5: $60,075 

Years 6-30: $37,275 

Total Present Worth Alternative 1A: $14,946,000 Alternative 2A: $6,300,000 
Costs Alternative 18: $20,435,000 Alternative 28: $6,300,000 

Alternative 1 C: $22,826,000 Alternative 2C: $19,156,000 

) 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Alternative 3-US: $69,715,000 
Alternative 3-CAN: $50,152,000 

Years 1-2: $4,000 

Years 3-30: $0 

Alternative 3-US: $69,722,000 

Alternative 3-CAN: $50,160,000 
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ALTERNATIVE 1: ALTERNATIVE 2: CRITERION 
EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION into ON-SITE LANDFILL 

IMPLEMENTABILITY (cont.) 

Availability of Services Qualified contractors for all on-site activities Same as Alternative 1. 
and Materials would be available for competitive bidding. 

Qualified national off-site disposal facilities No off-site disposal of sludge/waste would be 
(RCRA D, RCRA C, and in Canada) capable necessary under Alternatives 2A and 28. 
and willing to receive dioxin-containing waste Qualified Canadian facilities have been identified 
have been identified during preparation of the that would be capable of receiving dioxin-
EE/CA Final acceptability of site containing waste should Alternative 2C be 
sludge/waste at any facility would be implemented. 
contingent on the results of waste 
characterization samples collected during the 
removal action. 

State Acceptance To be addressed after close of public Same as Alternative 1. 
comment period. 

Community To be addressed after close of public Same as Alternative 1. 
Acceptance comment period. 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1. 

Qualified national and international off-site 
incineration facilities capable and willing to 
receive dioxin-bearing wastes have been 
identified during preparation of the EE/CA 
Fewer facilities are available than for 
Alternative 1, particularly in United States. 
Final acceptability of site sludge/waste at 
any facility would be contingent on the 
results of waste characterization samples 
collected during the removal action. 

Same as Alternative 1. 

Same as Alternative 1. 
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ALTERNATIVE 1: ALTERNATIVE 2: CRITERION 
EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION into ON-SITE LANDFILL 

IMPLEMENTABILITY (cont.) 

Administrative No permits for on-site work needed. Approval process for the construction of the on-
Feasibility site landfill may be difficult and time-consuming. 

Alternative 1A: Administrative feasibility for Alternatives 2A and 28: Since no off-site disposal 
off-site disposal of non-hazardous waste of sludge/waste would be performed under 
would be high. Alternatives 2A and 28, no administrative action 
Alternative 1 B: Off-site disposal of Area 1 would be required for disposal. 
sludge at a RCRA C facility would not provide Alternative 2C: Administrative issues related to the 
any additional administrative feasibility issues off-site disposal of Area 1 sludge at a Canadian 
beyond those for Alternative 1A. landfill would make Alternative 2C more difficult to 
Alternative 1 C: Administrative issues related implement from an administrative standpoint. 
to the disposal of Area 1 sludge at a 
Canadian landfill would be slightly more 
difficult than those for Alternatives 1A and 1 B. 

Administrative approval and analytical data Same as Alternative 1. 
required for discharge of dewatering effluent 
to the city sewer system. 

Would require coordination with NHDES and Same as Alternative 1. 
the City of Nashua for construction of the site 
access road and for traffic controls on Broad 
Street. 

) 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1. 

Alternative 3-US: Administrative actions 
required for off-site treatment and disposal 
of non-hazardous or hazardous waste at 
an American facility would not be difficult. 
Alternative 3-CAN: Administrative actions 
required for the off-site treatment and 
disposal of sludge/waste at a Canadian 
incinerator would be more difficult to 
implement than for Alternative 3-US. 

Same as Alternative 1. 

Same as Alternative 1. 
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ALTERNATIVE 1: ALTERNATIVE 2: CRITERION 
EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION into ON-SITE LANDFILL 

IMPLEMENTABILITY 

Technical Feasibility Excavation of sludge/waste below the water Excavation difficulties same as Alternative 1. May 
table could be technically difficult and be difficult to design and construct on-site landfill 
adversely impact production rates, but that would contain large volume of waste, and be 
would be technically feasible. Excavation of aesthetically acceptable to nearby residents. 
wastes in vicinity of sewer interceptor would 
require extra caution, but would be feasible. 
All other aspects of the Alternative would be 
readily implementable. 

Additional response actions could be Similar to Alternative 1, but additional actions may 
implemented, if needed. be more difficult and costly if actions involve 

modifying the on-site landfill. 

Would contribute to the site's long-term Comparable to Alternative 1. Contaminated 
remedial action. sludge/waste would remain on site, but would be 

contained by the landfill liner and cover systems. 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1. 

Same as Alternative 1. 

Same as Alternative 1. 
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ALTERNATIVE 1: ALTERNATIVE 2: CRITERION 
EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION into ON-SITE LANDFILL 

EFFECTIVENESS (cont.) 

Short-term Limited impacts to community, on-site Same as Alternative 1. 
Effectiveness workers, and environment. 

Increase in heavy vehicle traffic in site Comparable to Alternative 1. Alternative 2 would 
vicinity anticipated. Would be addressed require less truck traffic to and from the site since 
through traffic control and coordination with excavated sludge/waste would not be transported off 
community and state agencies. of the site. However, duration of site work would be 

longer. 

Potential for sulfide odor and dust Same as Alternative 1. Emissions issues could be 
emissions (metals, SVOCs, dioxins) during slightly more problematic due to additional onsite 
excavation. Emissions monitoring and handling of sludge/waste during landfill construction. 
control measures would prevent or 
minimize potential problems. 

Increased noise due to site and construction Same as Alternative 1. 
activities. Would coordinate with 
community to lessen impacts. 

Estimated duration of on-site removal Estimated duration of on-site removal activities: 
activities: 11 months. 16 months. 

) 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1. 

Same as Alternative 1. 

Same as Alternative 1. 

Same as Alternative 1. 

Estimated duration of on-site removal 
activities: 11 months. 
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ALTERNATIVE 1: ALTERNATIVE 2: 
CRITERION 

EXCAVATION and OFF-SITE DISPOSAL CONSOLIDATION into ON-SITE LANDFILL 

EFFECTIVENESS (cont.) 

Long-term 
Effectiveness and Would be effective in the long term and Would be effective in the long term and would be 
Permanence (cont.) would be permanent. permanent provided that the landfill system is 

properly operated and maintained. Long-term 
operation and maintenance of the landfill is required 
to ensure Alternative 2's continued effectiveness. 

Reduction of Toxicity, No treatment involved under Alternative 1. No treatment involved under Alternative 2. 

Mobility, or Volume 
Through Treatment 

Would not satisfy statutory preference for Same as Alternative 1. 
treatment. 

ALTERNATIVE 3: 
EXCAVATION, OFF-SITE TREATMENT, 
and DISPOSAL 

Same as Alternative 1 

Off-site treatment performed under 
Alternative 3 (incineration) would reduce 
the toxicity and volume of contamination in 
sludge/waste through treatment. 
Stabilization of treatment residuals (if 
necessary) would reduce the mobility of 
contaminants in sludge/waste residuals. 

Would satisfy statutory preference for 
treatment. 
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FIGURE 4-3 
ALTERNATIVE 2 - CONCEPTUAL DESIGN OF LANDFILL LINER AND COVER SYSTEMS 
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FIGURE 5-1 
ANTICIPATED PROJECT TIMELINES 

ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Alternative 1 - Excavation and Off-Site Disposal 
Month I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 9 10 I 11 15 I 16 I 17 I 18 
Task sal I SR2 

Notes Estimated Duration of Site Work = 11 months 

Alternative 2 - Excavation and Consolidation into On-Site Landfill 
Month I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12 14 I 15 I 16 I 17 I 18 I 19 I 20 I 21 I 22 I 23 I 24 I 25 I 26 I 27 
Task Excavate/Consolidate into Landfill 

Notes Estimated Duration of Site Work= 16 months 

Alternative 3 - Excavation, Off-Site Treatment and Dis~sal 
Month I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 1 o I 11 15 I 16 I 17 I 18 

Task Excavation,Trans ,sal SR2 

Notes Estimated Duration of Site Work = 11 months 

1"Mob" includes mobilization and site preparation 
2SR = Site Restoration 

Site Restore 
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DATE: 

SUBJ: 

FROM: 

THRU: 

TO: 

. . . : :If,.N~ 
J .. ~·~ ~., i~: J::' J-: l Ofo.cr: A Jl. 

UNITED STATES ENVIRONMENTAL PROTECTfaN AGENCY 
REGION I 

1 CONGRESS STREET, BOSTON, MA 02114 

)rJl.y 12 I 2000 

Mohawk Tannery Supcrfund Site - Approval Memorandum t.o perform an 
Eng1neering Evaluation/Cost Analysis for a Non-Time-Critical Removal Actior.i 

Neil Handler, Remedial Project Manager NH/RJ Supcrfund Section !JJ;(J
Larry Brill, Chief L~ 

Rich Cavagncro, Chi · Ji ~ ' -
Office of Site Remedri·a ~~ and Restoration I 

Emergency Planning an pV:::c Branch 

Patticia L. Meaney, Director 
Office of Site Remediation and R.estomtion 

L Sabjcct 

Investigations by the United States Environmental Protection Agency (EPA) and the: New 
Hampshire Department ofEnvi.rnnmcntal Servicc:s (NHDES) have determined that there bas 
been a xclca.se of hazardous substaocc:s to the cnvixonm~t at the Mohawk 'Tannery Supafuo.d 

· Site (the Site) in Nashua., New Hampshire. This Site was proposed for listing on the Natiocal 
Priorities List (NPL) on May] 1, 2000, with the concurrence oft.he Governor ofNew Hampshire. 

This memorandum. documents the decision t.o proceed with an Engineering Evaluation/Cost 
Aaalyses (EF/CA) for a noo-time-<:ritical removal action (NTCRA) at the Site. The EE/CA wiJl 
address coc:riuninated h!nnery wastes which have .been disposed ,;,f on-site in unJ.incd lagoons and 
pits th.a1 arc l~ within the 100-ycar flood plain of the Nashua River. Th.ere is evidence that 
the contam.illants placed in these lagoons are migrating into the nearby Naslma River and 
gromuiwatcr.· This approval roemOillildum antborizes the expenditure of~ funds for the 
EFJCA. EPA will be con.ducting a timc..criti.cal removal action during the SUimIJcr of 2000, to 
address contamiri.ams fot.md in drums, laboratory containers, a storage f.nllk. a prim.my cJ.mi&r, 
and asbestos on pipes at the Site. In addition, EPA hopes to ini~ a mm.edial investigation 8JJd 
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feasibility study later. this year to evaluate the full nature and extent of groundwater 
contamination and impacts to the Nashua River. 

TI1e decision to proceed with the EE.ICA is consistent with EPA guidance regarding Superfund 
Accelerated Cleanup Model (SACM) early actions and the long-term remedial strategy for this 
Site to minimize exposure to and migration of contaminants and to restore the Site and rhe 
Na5hua River to productive uses. 1l1is memorandum is nor. a final Agency decision regarding tbc 
selection of 3 response acr.ion fort.he Site. 

II. Background 

A. Site Dcscrjption and H;~tozy 

The Mohawk Tannery Supcrfund Site is located iri the City of Nashua, Hiilsborough County, 
New Hampshire. The Site is located approximately one mile west of the center of the ciry, at the 
intersection of Fairmount Street and Warsaw Avenue (See Figure 1 ). The Site consists of two 
contiguou.s propertjcs; an approximately 15 acre d.evel_oped parcel to the north, on which the 
inactive tannery facility is situated, and. an undeveloped parcel to tl1e south which is aJso 
approximately J 5 acres in size. The parcels are bordered by the Nashua River to tl1e west, a 
closed landfill to the north, and residential areas to the south and east. Th.e o.earest residenCf: is 
located. between 80 and 100 f-eet southeast of the property. There is a cbain link fence aloog tbe 
oortb~ sout:bem, and east.an borders of the site (the Nashua River is to the west). Several on
site structures have: been demolished, but 1hc debris has not been removed. Although. the facility 
has.been i~ fur over 15 yous, scvaal COIIll'l1UCinl. businesses (e.g.., autx>~air~ landscaping 
service) areu:potted to be cuttcntfy operating at the site sgninsitocal-%.DDing,ordinnnaz~ AE. a 
result the from gate is left open much of the time 8Jld access-to the site is~ 

Toe Mohawk T .IIIlll.ery, also kn.own es &1Ulitc Stlltt! Leathers, open1ed during the time pc:riod 
_from 1924 to 1984 .. While in ~pcration·the fJi.cility used m.uncro~·hazardous substmces during 

. ~ C ati'10 zmd. 'tanning of~iitJi~ i,nc~tiaui{ ., ' ' . . eompo\iiids · .. 
. I (V&:sr~c ~,(m~~ii'~;ellailiiif~•~~z;::, 'The piiiicipa1 

confltmimuit found in tbc waste stxcams produced st the Site WBS spent chromium. In addition to 
chromium., the wastes contained VOCs, cblorinatt:d phenols, pmt.einaccous solids (e.g., hair, 
fleshings and hide scrnps), alkaline and acidic residuals, mineral salts. and undissolved lime. 

Due to incomplete rec:ords there is little known about the tannery's efiluent treatment practices 
prior to the 1960's. In genem., industry pns.ctia Slld n=gul.afury requim:D.ents during th.et time 
frnn.e did not require: ttt3t:D:lcnt of the wastes before their discharge into nearby war..aweys. In 
the l 960's, two unlined lagoons ~ coostructcd 211 the Site within approximat.ely thirty feet of 
the Nashua River to provide some trentmcrrt of the ~-ate=' ~ere its~ intD the rivcr. 
Both 1.a.gooos !!rr:: loctt.ed witbin ~ 100-year flood !)hun oft.ru: "N~ma lli·v·~- Tre:!U'".J!'nt m tte 

2 

. ~v.: 
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l~oons, which are identified as Area I and Area II on Figure 2, consisted of combining the 
alkaline and acid wast.e stream effluents to allow the solids to settle out. 11l.e liquid fraction was 
then discharged inco the Nashua River. 

A separat.e treatment. process for the alkaline and acid waste streams was put in use from around 
I 971 to I 981. The alka.line effluent was pumped ftrsf into the A.rea II lagcon and then into the 
Area I lagoon before the liquid fraction was discharged into the Na.shua. River. The acid effiuenr. 
was passed through a series of settling basins before being dischorged to the Nashua R.jver. The 
sludge from the lagoons and sertling basins, consisting >3nmarily of chromium salts, was 
periodically dredged and disposed of into four additional are.as al. the Site. noted as Areas III.-VI 
on Figure 2 . The sludge in these disposal arca.s is estimated to range in thickness from 
approximately three feet to ten feet. 

ln a.ntic:pation of new state and local water quality discharge and solid waste disposal 
requirements, work began in 1971 to design a new treatment facility at tJ1e Site. Th.e new 
treatment system, the cons1ru.ction of which was not completed until 198 l, consisted. of a control 
building, screen house, equalization tank, sulfide oxidation tank., primary clarifier, Indronova 
sludge dewatering unit with belt. filter press, aerated lagoon (existing Arca I Logoon), a secondary 
clarifier, and a PVC lined landfill (Fimbel Door Company Landfill as identified in Figure 2). 
During construction, it was reported that sludge located in the general vicinity of the new 
primary clarifier {Arca VI as identified on Figure 2) was transferred to Areas Ill - V. The use of 
the Area IT lagoon was discontinued prior to the completion of th.e new treatmc:it system. The 
lagoon was covr:red with a IAycr of 4- to 12-inch cfuuD.et.er logs over which some fill was placed. 
Arcs. II has since ·been allo-wcd to natm:Blly be re-vegemtcd and at this time is predominsDtly 
covaM with aquatic vcg~.mch e.11 cattails_ · · · 

A&r the ~ systcD bcC3mc opaational in 19'81, dried sludge 'W8S plea:d m. the adj1co:2t 
Fimbcl um.dfill (Area VIll as identified on Figure 2). The land.fiJl, which is lined, comprises a 
_three acre squa.re-shapcd paro::l. Use of the new wast.ewar.cr treatment system and ~jacent 
~sndfill continu.ed tmtil July 1984, st which timc.1be·Molmwk. Tazm.ay Ct"11scd ~r,:;:-.. : 

Since 1984, disposal areas m through vm have been covered with up to a fi:w feet of sand .mid 
grave] and allowed to Jl.8.tlml)ly re-vegetate. Area I, the northern lagoon is still tmcovcmi and is 
full of standing water for most of the year (Sec Figure 3). Th.ere is a pipe ocarby Area I wbich 
apJX2!JS to drain from the lagoon into the Nasbw,. River, although it is unclear whether the pipe: 
has collapsed or bttn plugged. The Fimbel Landfl)l has also ~ c.apped and closed under New 
Hampshire State Regulations. 

[n May of 1987, NHDES conducted ac inspection of the: property, and obsoved a relca.sc of 
aquccus material from the bam area of the Arca I lagoon. The property owner, Wmrcn Kan, 
was ordCla'i to conduct additional wnpling to detamine the .source of the release. Mr Kean was 

3 

' ~ .·.,·'··. 

"-•. 



US EPA NEW ENGLAND #2711 P.027/038 

also reqrured to conduct a study to characterize the conte.rrunat:ion at the Site. To date there has 
been no remediation of tlie Site by t.he property owner. 

Rcs1den1s in the vicinity of the Site are supplied \.I/1th municipal water by .rJ,e Pe:michuck Wat::r 

Company. TI1e majority ofrcsidcnts within~ miles of the Site 1Jbl2in their drinking war.er fr:J~ 
municipal supplies located greater than 4 miles from t.h.e Site. Two drive point residential \I/ells 
approximately 30 feer deep, were idenufted as the nearest receptors. T'ne:;e wells which are 
locar.cd approximately 1/1 mile southeast of the Site on Bi1imas Street, provide water for cwo 
households. T11ese wells were last sampled and analyzed by NHDES for volatile organrc 
compounds (VOCs) and inorganics in Octobcrl 994. Laboratory analysis detected no evidence of 
coor.amination related to the Site. 

-
C. Nat,,111: and Extentof Coo1.amination 

There have been a number of investiga.rions completed at the Site to determine the nature ~nd 
exr.ent of soil, groundwater and surface water contamination caused by past disposal practices 
(e.g., buriaJ of wastes in la.goons and disposal pits). The current Si1..e conceptual model based on 
these investigations is tbat the sludge and wastes buried on-sit.c have in the past and currently 
contfoue to impact the nearby surface watc.r and the groundwater. It appears that contaminants 
foun.d in the sludge and wastes nre physically being transported (e.g., through direct pathways 
such as an existing our:f.all pipe or migrnting v:ia overland flow es soil is carried dowo. to the rive:r) 
into the Nashua River. In addition the lagoons are unlined and wustes have been buried below 
the wa1cr table in a number of the disposal areas, allowing for a direct impact to ~e groundwater . 

. A1J n. n:sult tht ma:teria1 buried-on-site represents a long-tam source of hazardous &Ubst:uices 
which will coctinue to c:ontribu1o to m:r:&cc water .and grmmd:watr:r coni»minarinn-mili:ss 
addressed_ Additional imotm.ation n:gan:ling the contaminants found a1 the Site and the basis for 
The Site~ model is provided below. 

_From 1972 to 1984, then: were several investigation;; peifonncd at the Mohawk Ta.nn.c:ry by a 

"~~=~~~~::~~~~===~ 
to evaluate areas oft.he Site for construction of the new m:atmo:rt system, l.ocate en area tD be 
used as a limdfill for sludge d.isposaL and as pert of a bydrogeologic study performed by GZA. 
Although primarily geotedmical in nature, the early investigations sboWt:d the close proximity of 
\1r'3St.cs to the Nashua River and tha1 the wastes were buried below the WB1er table in the lagoons 
and IDJUlY oft.he disposal pits. In e.dd.itioo.. samples of the sludge tah:n dun~ this time frame 
identified conccuhatioos of total chromium nmgin.g from 4,600 mg;1 tn 13,0.50 mg/1. 

Starting in 1985, GZA worlc.cd on Phase Il of a hydrogeologic study of the Site. As pert of this 
work, ele-vci monitoring ~us "'ili'O"C imt.alled and samples ~ tak...,-n of the groundwa.trr, surface 
W1tt.a', and sludge for analysis of cnablroinaots. Elcvm.ed levels of volatile organic compotmd.s, 
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acid extractabks, and toxic mets.ls were detected in the sludge. Spo:ifically, the compounds 
reported in the sludge and their highest concentrations included: methylene chloride (290 ppb), 
tetrachlorocthylcnc (380 pph), toluene (9,300 ppb), acetone (3,600 ppb), 2,4,6- trichlorophenol 
(140,000 ppb), penr.achl.orphenol (5 I0,000 ppb), chromium (l ,OGO ppb). and lead (400 ppb). Jt 
should be noted char. the concentrations shown for mecaJs reprcsc~t the resu/:.s of EP Toxiciry 
Analyses rather than a total metals analyse~. 

In March of 1986·. sludge samples were collecred by EPA from Areas r th.rough VfI and analyzed 
for dioxin. The concentration of dioxin isomers detected in the sludge disposal areas ranged 
from 0.1 to 326 parts per billion (ppb), with Area rr containing lhe highest concentration. In 
1986, the U.S. Agency for Toxi•c Subst.ances and Disease Registry (ATSDR). using equivaJency 
calculations, dete:rmfoed that the concentration of 2.3.7,S~tetracb.lorodibenzo-p-dioxin (TCDD), 
che most toxic form of dioxin, was 2.27 ppb. The current recommended cleanup levd for TCDD 
in soj) for a residentiaJ exposure scenario i5 1.0 ppb. lt appears tlut the ·prt:sen.cc of dioxin at the 
Site may be linked to the use of pentach1orophenol as a biocide fer hides undergoing the tannlng 
process. Dioxin can be a by-product in the preparation of pentachJcrophenol. Elevated levels of 
pentachloropb.cnol were detected in a number of sludge disposal. areas as well as from a sarnplc 
recently taken from the primacy clarifier. 

J n response to the detection of dioxin isomers at the Site, the New Hampshfre Depsmnen! of 
Public H.ealth Services (NHDPHS) in cooperation with the U.S. Fish and \llil.dlife Service 
(USFWS) cornplcterl a study in 1986 ro address issues coo.cerning potential human exposure to 
~ conmminants through the consumption of.fish in the Nashua Riva. Tot: concern being that 
soil, which might contain these COtJtilm.inacts, if tnmsportcd from the Site into the river_ could 
allow the CODtarnirumts to aa:umulatc: in the tissues of fish. Th.e fr~ is stocked and is fished by 
local residents nearby the Site. 

.The study completed by the NHDPHS and USFWS looked at the concc:IJtrations of 
polychlori.rum::d dibc:nro-p-<iioxin.s (PCDD's) 1111d polychlorinatcrl dibenzofu.nms (PCDF's) in 

... ' 

fish. Th.e mufy focosed prim.ari1y OD bottom feeders beause .of t.hei.r.:gtest.ci c:xposurc•:to : ·: :~,-- ,'.··'"·:;;-::;-.T;,t,;'t 
poti:ntiall y contaminated sediments. The results sbawed the prcs6a: ·of 2,3, 7 ,8-
tetrschlorod.il;,enz.o furan (fCDF) in ell samples. No other PCDD's or PCDF's V{C'J:'C detected.. 
At the time oftlle study there was no informAtion avnilable as to ba.ckgrounrl levels ofTCDF in 
N ~ Hampshire• s aquatic bio~ mnking speculation rufficult as to whether the conc.entratioas 
detected ,;ircn: d .. evatcd or site-specific. However, the concentrarioos detected fall within the high 
end of the rm~ of levels ,eported in litc1!:ture for TCDF in fish from tho Midwest and the 
Hudson River. Since the study was primarily &ereen.ing in nature, the NHDPHS 'W8S unable to 
make specific fish consumption recomrncndatioOS- 1be study i.ndie81Cd 1bat additional sampling 
would be necessary to dctcrmin.c whdher tbc levels found were of coocern and wa:e site-r.cl.e.t.ed . 
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In May of 1989, under EPA direction., Roy F. Weston conducted a magnetometer survey and 
subsurface sampling of a number of the disposal areas. The laboratory results confirmed that the 
predominant contaminants of concern in the sludge were metals but there were also elevated 
level$ of semi-volatile compounds. Specifically, some of rhe compounds reported and t.hcir 
highest concentrations incl.uded: chromium (24,200 ppm), copper (257 ppm), lead (323 ppm), 
mercury ( 1 .57 ppm), zinc (230 ppm). The New Hampshire remedia1ion level established for 
direct hurr.an contact of.:ll1omium in soil is 1,000 ppm. 

ln October 1993 rhe NHDES compleced addition.al sampling ot sediment in the Nashua River 
adjacenr to the Site to better quantify r.hc impacts of the tannery on the river. Elevated levels of 
chromium, cadmium and lead were detected. The maximum concentration of chromium, 
cadmium and lead in the sediment was 144 ppm, 18.7 ppm, and 163 ppm. The concentration of 
chromium present in rhe sediment adjacent to the Site is significantly higher than the observed 
background concentration. ht addition, the levels detected nearby the Site exceed borh t11c: lowesr 
effect level and severe effect level. indicating a potential risk to sediment dwelling and other 
aquatic organisms. A preliminary ecological screening of available site-specific data by EPA in 
April 2000 strongly suggests that aquatic and terrestrial organisms associated. witl1 rhjs area are 
being exposed To levels of CQntamination d1at. could result in advc~e bi_ologicaJ effect.s. 

One of the likely points of entry for cont.amin.ants from the Site into the surface water is a 12-
incb. to 14-inch duuneter cnncrete pipe located on the~ bank ofth.e Nashua River adjacent to 
the Area I Lagoon. A soil sample taken in October 1993 from soil around the pipe outfall 
d~ elevated Irvels of chromium (3.290 ppm). In addition, the integrity of the berm i~lf 
separating the COIIt1mlm.atcd sludge from the Nashua Riva may be questioaablc as-their have 
btt:n a number of re~ dDcumcnted.and reported by the NlIDES during the opcxnion of the 
tannery. 

m. JJ,rest to PubUce Bgltb. w~lfp.rc. or the Ennronmcnt 

Section 300.415{b)Cl):.ofthc~atiotial0:mting01C)'~Plan (NCPflim.a numbc::r offuc:ors for EPA 
to coasidcr in d.etermining ~ a removal aci:ion is appropriate, including: 

(i) Actual or po1x:nl:ial exposure to nearby hum211 pcpularions, animals, or the food 
chBin from hazardous substana::s or pollutnnts or contamjn.ant; 

(ii) Actual or po~ conwniostion of drinking water supplies or sensitive 
ecosystems; 

(iii) Hazardous substances or poJlutants or cont21roiriants in drnms, barrels, tanks, 
or otbt:r bulk storage containers, that mny pose a threat of release~ 
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(iv) High levels of hazardous substances pollutants or oontaminants in soils 
largely at or near the surface. thal may grate; 

(v) Weather conditions that may cause 04Zmu10US substances or pollutants or 
c.ontaminants to migrate or be released; 

(vi) Threat of fire or explosion; 

(vii) lhe availability of other appropriat federal or state response mechanisms to 
respond to the release; and 

(viii) Other situations or factors that ma pose threats to public health or welfare 
or the environment. 

An evaluation of the conditions at the Mohawk T•nn~ Supcrfund Site conclµde that factors (i), 
(ii), (iv), (v), and (vii)~ applicable as described belo 

(i) ~llllJKJMllm~~~tl2~m..lllmJIILWR~l2m..M~U[!ruUQS~~Llmm 
haw:rlnus substance§ or pollut•o!J or contaminants -

At present, the contaminated sludge and sediments rep ts.the most significant threat to 
human health and the mvironment. With regard to or potential exposure to nearby human 
populations, EPA has docwnented elevated levels of taminants including chtomiwn, 
cadmium. peotachlorophenol, and dioxins if>. numerous ludgc disposal att.as at the Site wbich 
could provide a threat to human health and the en.vim t. These lagoons and disposal areas 
have never been provided with an enginccRd pe:OJMuu:;i~ cover and range from cunmtly having 
no cover at all (i.e., nothing to prevent b11man or ecolo · cal receptor exposure) to being covered 
with fill from several inches to several feet thick. Altho the Si~ is fenced, there are numerous 
areas where it appears that individuals still trespass on the Site. In addition, the Site has be re
zoned residential by City of Nashua and~ appears be significant interest by private parties 
md the City to re-develop the property fm that purpose As a rcsul~ human populations could be 
further exposed to s~c ,oils as a result of the lopment of the property. EPA 's time--
critical removal activities ~11 cJiroiMte the hazards p t.cd by discarded dnuns, laboratory 
containers, and the contents of the primary clarifier but ·n not address the problems causrid by 
hazardous substances improperly disposed of in the lag 

With regard to actoal or potmtial exposure to animals the food chain, tbe contaminants of 
concern as wdl as exposme scenarios ~ aomcwhat si 'lar to that discussed above. The 
concc:m for direct exposure of wildlife to the contaa:ll.Dll~ts at the Site has been documented by 
EPA and State pcnounel. DuriiJg visits to the Site ha-ve been ample C\lidence of wildlife 
activity Including beaver and bird activity in the Area I lagoon where wastes have br.cn left 
wacovered and there iB a dirr.ct pathway for exposure. addition, the results of earlier 
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investigations and studies have coufinncd that many of contaminants of concern are 
migl1ltin& from the Site into sediments found in the adj nt Nashua Riva. A pn:limimuy food 
chain study perlonncd in 1986 identified the presence o furans in samples of fish tis.,ue taken 
nearby the Site. Ho~er, the results of the study were onclusivc in identifying whdber the 

Page 3/3 

furans came from the Site and whether an advisory relat d to food consumption should be issued. 

(ii) Ac or ems-

The Nashua River and its associated wetlands and fl plain represent a sensitive ecosystem at· 
the Site. Numerous media in this ecosystem have been cctcd by contamination: sediment, 
surface water, soil, and wetland areas. Although an eco ogical risk assessment has not yet been 
conducted at the Site, nmnerous birds, fish and animals ve been observed at the Site by State 
and EPA pcr.K>onel. A p1eliminuy ecological sctcenin indicates that birds, mammals, and fish 
may be at risk when they forage in the various habitats iated with the Site based on the 
elevated levels of hazardous substances found there. 

(iv) · ev ls su i or 
the swfacc. that DNLY mip:ate - High k~ls ofhazardo substances have been found jn soils 
largely at or near the surface of the lagoons and dispo arc&!I at the Site. None of the lagoons or 
disposal areas have an engineered permanent cover. In itio~ many have little to no fill over 
the ha7Jlrdous subS1anccs disposed of in them. Nor do cy have any means of run-on or run--0ff 
control. Accordingly, the wastes in these areas a.re subj to erosion as Wt:11 as periodic fJnoding 
by the Nashua Rivu. Erosion and floodiog already ami~ to have camed the contaminakd 
wastes to IDigrate, since elevati:d In-els of hazardous s tances associar.ed with the Site ha"e 
been found in Nashua River sediments located adjacent the Site. 

(v) ... , __ ... ,_ 1 ca 

migrate or be relea,cd - A number of the lagoons and d sposal areas It the Site me locata:I in the 
100--ycar flood plain of the Nmhua River. The two lar st of these areas (Alea I and II lagoons) 
are locatE:d within 30 feet of the Nashua River. None o the areas wa-c designed cons1ructed, 
operated, and maintained in a way to prevent washout f hazanious substances in the evc:ol of a 
flood. In addition, there is evidence of repeated rel from at least the An:a I lagoon into the 
Nashua River. These releases may be the result of und diking or a drainage pipe which 
discharaes directly into the Nashua River. Weather co ditions have caused and will continue to 
caux the mig:nltion of contamihated wastes at the Site into the Nashua River and the migration 
of contaminated scdimaits further downstream. In ad tion, if the integrity of the dikes 
Slln'Oundiog AIC8S I and II were to fail than approxim 30,000 cubic yards of contaminated 
wastes could be n=leased into the Nashua River. 

(vii) lll!::..&111ilillbillitt..2[2YJ~ummllml~*ml«..:11&1~~aRQ11&.am1mmaJwl'QJ;!!21)~~e 
relepse - Then: are no other known federal or state fun or respome mecb,missn, available to 
finance this action. The cum:nt Site owner does not sufficient assets available to perfurm 
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this action. 

~<'.ill t"',U.JU/Ujtj 

Based upon the NCP factors previously listed, a current or pot.ential tbrcat exists to public neaJth 
or welfare or the environment due to the release or threat of release of hazardous substances into 
the environment. A NTCRA is therefore appropriate to abate, prevent. minimize. st.abili7..e, 
mitigate, or diminat.e such threats. 

The scope of rhc NTCR.A will be to remove, control or con rain the ri~k of actu."31 or por.cnrial 
exposure 1.0 nv...a;oous 5UDSiances i:ouna 1n me 1agcons ana c1sposa1 a.r;;;a.::; ,,.,caLCG a.l r.ne 51tc. 

This removaJ is designated as non-time-critical because more than six months pla.rming time is 
available before on-site a.ctiviti~ must be initiated. Prior to the actual performance of a non-time 
critical removal at this Site, Section 300.415(b)(4) of the NCP requires tJ1at an engineering 
evaluation/cost analysis (EE/CA) be performed in order to weigh different response options. 

JV. Endangerment Determination 

Th.ere may be :m imminent and substantial endangcm,ent to the public health or welfare or the 
environment because of an acrual or U1reatened release o{ a l1azaraous substa.r.c~ from the Site. 

V. Scope of the EE/CA 

The purpose of th.e PE/CA will be to evaluate alternatives for response measures to address the 
cootamin.a.t.c:d wa.su:s in the lngooas and disposal areas at the Site and soils associated with these 
areas. The EE/CA will consider nlt:amstives wbich meet the following general rem.oval action 
objectives: ' 

• 

• 

P?'C'VeI11. to the extent pn.cticable. hmmm c::xpostD'e tn cootaroi 021~ 'W8Stes in the lagoons and 
disposal areas aod associated soils found·at the Site; and 

Preveot. to the extent practicable. continued environmental impacts from the mig:rati~ of 
comaminants from the lagoons and disposal ·attaS into the N eshua River. · · 

Pursuant to EPA guidance on EPJCAs. alternatives will be evaluated based upon effectiveness. 
implementability, cost and compliance witb. ARARs to the extent pnu:ti cable. Further, alt.croatives 
wbi.ch exceed $2 million dollars will be evaluated to detcnnia.e tbcir c.onsistency with· future 
remedial actions to be taken at the Site. 

In d~loping the n,.ngc of alternetivc:s to be evaluated in the EE/CA, EPA will consider .. 300.415( d) 
of tb.e NCP as well a.s relevant guidsQCI'!: It e1 anticipated that the EE/CA will be:: completed within 
twel~ to fifteen months of being fully funded. . The EFJCA 'Will form the basis of the Action 
Mc:monmda which will document the cleamip approach.. ProcurcmcDt of the rcspoase action 
contn!Ctor and construction of the NTCRA 'W'OUld begin immedis:tdy following the approw1 oftbe 

9: 
..... 
. - -

.; .. -.~~; 
i: ,_.J•-~-": 



Ef/CA Approval Mqno~gdgm - Moh•wlc T.1nnery &rtor,ttop Protect 

Action Memornnda. 

VI. Enforcement Strategy 

On Dccember2,l 999, EPA mailed Notice of Potential Liability and Request for Access to Chester 
Realty T n.ist, the current owner of the propcr1y On April 4, 2000, a l 04(e) Request for infonnar.ion 
letter was sent to Chester Realty Trust. On April 18, 2000, Nouce oi Potential Liability and l 04(e) 
Rcqucsr for information Icr1ers were sent to Warren W. Kean, a former owner/operator and 
beneficiary of Chester Really Trust, W. Ru::;sell Kean Revokable Trust., a former owner/operator, and 
Granite State Tanning Company, a former operator. On June I, 2000, a Notice of Potential Liability 
and 104(e) Request for information letter was sent to Mohawk Associates, Inc., a former operator. 

EPA plans to issue a UAO to one or all, of the above parties to perform the time critical removal 
.action~ on-:e the viability of the parties has been determined. Jt docs not appear that any or all of 
the above parties has the financial resources to perform either the time-crir.ical or non-time-critical 

removal actions. 

VU. Estimated Col'iU 

The EE/CA for the proposed NTCRA at the Mohawk Tannery Superfimd Site will be performed by 
EPA. The Ef:lCA will likely be developed by an EPA contractor under the Response Action 
Contracts.(RACs) program. 

Extramural costs associJlred with sampling activities, the preps.ration of the EFJCA., COIIlIJ1llll.ity 
reuttioru; support activities, nnd the devd.opmem of an Adminimrati.ve R.earrd is e;q,ect.erl to Cl>st 

.appxo:rirnatr.ly $500,000. Based upon a prelimjrurry EPA estima1e, c:,st3 3!lSCCiated with the rc:noval 
action for the lagoons and dispoS211 arcl!S ms.y range -~ S4 to ~ million. The cosl3 will be 
signi£cantly ~ by the volume of soil thm may require disposal, whether the material is 
coaside:rcd. a hazardous waste, nnd whether oc.-sitc or off-si~ d..isposa] i.s required. 

. .. ..... 
VIIL ··ottu:r-Comtd.ct-atlold 

In ad.diticc to considering the Section 300.415(b){2) factors which were discussed in Section III of 
this Memorandum. EPA guidance also recommends that the foHowing additions.I factors be 
considered in dctamimng whether to employ a a.on-time-critical removal action or remedial action 
:(1) time-scll!itivity of the response; (2) ~ complexity ofboth the problems to be addressed and the 
ft.Cti.cn to be tl!.k.en; (3) the comprcllcnsiveness of the proposed action and (4) rhe likdy cost oft.he 
action. The February 14. 2000, EPA Guitimu: for the Use ofNon-Time-Ccitical ~val Authority 
in Supafund ~ Actions, .states thAt a NTCRA is generally appropriate where a site presents 
n relatively timc-S01Sitive, ncn-<:anpl.ex problem th.at con and should be addressed relatively 
in.c:xpcnsiveiy _ 
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To summarize the information provided in other Sections of tfos Memorandum, be7.ardous 
subsr.ances from the lagoons e.nd djsposal areas .at the Site which arc located within the 100-year 
flood plain, are migrat1ng into the Nashua River. 111.e levels of site-related contaminants foWld in 
soil and sediment at and/or nearby the- Site already present a risk to human health and the 
environment. As these impacts are likely increase ov1:-:- time and have the potential to increase 
exponentially if the dikes separating the two largest disposal areas (Area rand II) from rbe river were 
10 fail. the time-sensitivity of this action is well documented. 

The scope of the work to be complcled and focus of this respons~ action is fairly well defined (i.e .. 
to remove, control or conr.ain tbe risk of actual or potential exposure t.o contaminants found in the 
lagoons and disposal areas located at the Site) and therefore its complexity falls witfon the 
anticipated range for a NTCRA. Certainly addition.al sarnpl.ing work and data evaluation needs to 
occur as part of the EE/CA to better qunntify and qualify the sludge and define disposal opti.ons·but 
these are manageable and discrete· tasks. 

II is intended rhat wha.tever solution the EE/CA identifies (i.e., ranging from capping in place to 
excavation and disposaJ of off~sit.e) it will provide a comprchcn.sive solution_ Mitigating rhe m.ajn 
"sources" of contamination at the Site provides such a comprch.en.sive solution since it is c..-rtainly 
and integral portion of the overall cleanup at the Site whether its pursued as a removal action or 
response action. The groundwater and surf.ace water compon.cnts of the overall site-wide cleanup 
will still r.emain to be addressed but because of the complexity of these problems they do ~ot lend 
themselves to being pursued through the removal process. 

The last f-act.ot" to be discussed. relates tD the anticipated cost of tJie NTCRA Based on prelimfonry 
data it is anticipated that this response action~ cost betwcc:n S4 to $8 millioc- EPA hes attempted 
to be conscrvativt: in som.c: ofits initial assumptions and there~ th.e actual costs to implcnent may 
be towards the lower end of the above estima~. However. the cost estimal:e will lilcely exceed the 
S2 million ceiHng thereby requiring a waiver for implctnart.Btion_ ~-Y with the currcot budget 
constraints funding is an important issue but as indicated in the February l.4, 2000. guidance the $2 
millioo ~j]lng is mesnt as a fiscal check and not part of the statutory definition of a ~oval". 

Tue problem to be addressed at the Site (L.e .• to remove, control or contain the risk of actual or 
potential exposure to c.ontam.inants found in the lagoons and disposal areas located at the Site) meets 
the criteria discussed above and therefore the proposed n:spocse a.cti on is appropriate as a NTCRA 
Toe proposed NTCRA is congruent with the anticipated rc:mediaJ actions to mioimi,:.c aposure to 
an.d migration of cnntaminaots aod to restore the Site and ·the Nashua River to their respective 
producti"Yl: uses .. The proposed NTCRA is ODC part of a thrc:::e phased approach to ad.dress concems 
a! the Mohawk Tannery Superfund Site. The other 1:wo components are (1) the EPA time-mti.caJ 
removal action which is schedule to tHt: pl.ace during the: summer of2000 to address cnotamine~ 
fouad in drums, laboratory containers, a storage~ a prima.ry clarifier, and asbestos on pipes a1 

the Site, and (2) an RIJFs· which will cbaractc:rize the gronndwater and .surface water cootaminerioo. 
at the Site, folJowed by implonemetion of the selc:cted remedy. EPA ~ to begin worlc on the 
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The State of New Hampshire, tbc City ofNashua, and residents living nearby the tannery all support 
an early action at this Site. 

IX. Recommendation 

Ongoing investigations have determined thal there has been a rcl«.!.ise of ha7..ardous substances ro 1.hc 
environment. Addirionally, the conditions ar the Site meet the NCP Section 300.4 l S(b) criteria for 
a removal. Consistent with Section 104(b) ofCERCLA and NCP Section 300.41S(b)(4), fu.rtl1er 
investigation is necessary to plan and direct the future removal actions. We recommend your 
approval of this request to perform an EE/CA at the Mohawk Tannery Superfond Site. The total 
estimated extrDmural cost of performing the EE/CA is $500,000. 

ct Patricia. L..M. 
Offia! of Site . 
Restoration. 
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FEB.07'2001 14:46 6179181909 - US EPA NEW ENGLAND 

MOHAWK TANNERY 
ADMINISTRATIVE Rli:CORO FILE 

EE/CA JULY 2000 

JJ,111 k'.UJI/UJ\! 

1. SITE ASSESSMENT 

l. REPORT: PH.ASE 2 HYDROGE.OLOGIC STUDY & CONCEPTUAL CLOSEOUT. PLAN. 
TO: FAIRMOUNT REIGHTS ASSOCIATES 
AUTHOR: GOLDBERG-ZONIO & ASSOCIATES INC 

, DOC ID: 6738 l0/Ol./1985 261 PAGES 

2. SAMPLING r- ANALYSIS PATA: DIOXIN SAM~LING RESULTS. 
TO: NH DEPT OF ENVIRONMENTAL SERVICES 
AUTHOR: US EPA REGION 1 
DOC ID: 6743 06/10/1986 17 PAGES 

3. LETTER: REVIEW OF DIOXIN SAMPLING DATA. 
TO: MARILYN DISIRI0, US EPA REGION 1 
AUTHOR: JEFFREY A LYBARGER, US DHHS/AGENCY FOR TOXIC SUBSTANCES & DISEASE 

REGISTRY 

4. 

5. 

6. 

7. 

8 . 

DOC ID: 6744 07/07/1986 4 PA.GES 

LETTER: 
TO: 
AUTHOR: 
DOC ID: 

REi?ORT: 
TO: 
AUTHOR: 
DOC ID: 

RE_PORT; 
TO: 
ADTHOR: 
DOC ID: 

REPORT: 
TO: 
AUTHOR: 
OOC ID: 

REPORT: 
TO: 
AUTHOR: 
DOC ID: 

RESULTS OF STATg INSPECTION OF LAGOON 1. 
WARREN M KEAN, GRANITE STATE LEATHER INC 
JOHN A MINICHIELLO, NH DEPT OF ENVIRONMENTAL SERVICES 
6742 06/22/1987 3 PAGES 

PRELIMINARY ASSESSMENT. 
US EPA REGION l 
NUS/TETRA TECH INC 
6739 07/31/1987 

SITE INVESTIGATION. 
US EP1' REGION 1 
ROY F WESTON INC 
6740 07/01/1989 

11 PAGES 

55 PAGES 

SCREENING SITE INSPECTION REPORT, FINAL. 
NH DEl?T OF ENVIRONMENTAL SERVICES 
NUS/TETRA TBCH INC 
6737 07/05/1989 36 PAGES 

SITE INSPECTION PRIORITIZATION REPORT, FINAL. 
US EPA REGION 1 
NH DEPT OF ENVIRONMENTAL SERV1CES 
6736 11/01/1996 1B7 PAGES 

9. LETTER: EXPRESSION OF THE STATE OF NEW HAMPSHIRE'S S0PP0RT FOR INCLUSION 
OF GJU\NlTE STATE LEATHER (MOHAWK T.1\NNERY) SITE ON SUPERFUND 
NATIONAL PRIORITIES LIST. 

TO: O.Jt0L EROWNER 1 US EPA HEADQUJl.RTERS 
AUTHOR: JEANNE SHAHEEN, NH GOVEN0R 
DOC ID: 6735 03/08/2000 2 PAGES 

~JI' 21, 2D00 Paqwl 1 of 2 
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/ 
US EPA NEW ENGLAND 

MOHAWJC TANNERY 
ADMINISTAATIVE RECORD FILE 

·gg/o., JULY 2000 

#2711 P.038/038 

, 

2. REMOVAL RESPONSE 

- l. REPORT: REMOVAL PROGRAM PRELIMINARY ASSESSMENT/SITE INVESTIGATION REPORT 
FOR 08/11/1999. 

---

2. 

3. 

TO: 
AUTHOR: 
DOC ID: 

REP.ORT: 

TO: 
AUTHOR; 
DOC ID; 

MEMO 

TO: 
AUTHOR: 
DOC I'D: 

US EPA REGION l 
ROY F WESTON INC 
6741 10/01/1999 49 PAGES 

REVIEW & TECHNICAL COMMENTS ON 8COLOGICJU .. SCREENING OF 
PRELIMINARY DATA & RECOMMENDATIONS FOR ADDITIONAL SAMPLJ.NG. 
NF.: IL E HANDLER, CJS EPA REGION l 
PATTI LYNNE TYLER, OS EPA REGION l 
6745 04/17/2000 16 PAGES 

CONSULTATION ON DRAFT ENGINEERING EVALUATION/COST ANALYSIS 
(EE/CA) APPROVAL MEMO. 
LARRY ~ED, US EPA HQ/OFFICE OF. EMERGENCY r- REMEDIAL RESPONSE 
ART JOHNSON, US ·EPA REGION l 
6803 06/22/2000 2 PAGES 

4. MEMO APPROVAL MEMORANDUM TO PERFORM AN ENGINEERING EVA.LUATION/CO~T 
ANALYSIS FOR A NON-TIME-CRITICAL REMOVAL ACTION. 

TO: PATRICIA L MEANEY, OS EPA REGION 1 
AUTHOR: NEILE HANDLER, US EPA REGION 1 
DOC ID: 6801 07/12/2000 15 PAGES 

). RECORDS MANAGEMENT 

1. INDEX GUIDANCE DOCOMENTS. 
DOC ID; 6805 l PAGE 

'• 
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TEST PIT LOG SHEETS 



I@ TETRA TECH NUS, INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: _TP'-'--•=2-0..:....:..1 ______ _ 

Project Number: N4024/4111-0322 Date: 8/17 /01 

Location: Nashua NH Field Geologist: ---'M_.,_. C=roo-=t..__ ____ _ 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soll Density/Consistency, Color) 

(Depth, feet) 

0 1.5 white/beige, fine sand SP dry 

1.5 3 dark brown fine-medium sand SP moist 

3 5 yellow brown medium sand SP 

-
5 7 black day-like sludge damp, 20 % hair/hide 

7 13 black clay-like sludge water table at approx. 7' bgs 

Test Pit Cross Section and/or Plan View 

REMARKS: ____ --.a.s=ee""""""re'""v=er ..... s~e .... fo=r~cr~o~s=s~-s ..... ec=t=io=n------------------------

PHOTO LOG: __ .,.p.:..:.ho=t=o ..... #6=1)=-~it'""li=th=o=lo,..,gwy,,__,p=h=o=to=s:..:.#:...7..._. =~~=ext~ra=c=te=d"-'m.:..:.a=t=e'-"ria=I _____________ _ 

______________________________ TEST PIT: TP-2-01 

______________________________ PAGE 1 OF 1 

Tt NUS FORM 0011 



1{'--J-0 I 
~ I ~~10~ 
£A.bout to ' I ol"l J , 4 

1 
w ~ d-e I t 3 ' d -e e p 

I, s 

-

r;, u - - - • 
+.,1) - g ..... --

{>,O c;;...' - - - - - - -



-

( II;) TETRA TECH NUS, INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: _TP,_,__-=2-0-=2 ______ _ 

Project Number: N4024/4111-0322 Date: 8/17/01 

Location: Nashua NH Field Geologist: ____ M-"'-'-. C=o..arooa.=...t _____ _ 

DEPTH LITHOLOGY MATERIAL DESCRIPTION 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 1 dark, poorly-graded sand with roots 

1 3.5 dark brown fine-medium sand 

3.5 6 sludge, black, clayey 

6 8 green sludge 

8 12 black sludge 

12 gravel layer 

Test Pit Cross Section and/or Plan View 

SEE REVERSE FOR CROSS-SECTION 

REMARKS: sludge is 80%-90% hair/hide. silty clay consistency (10-20%) 

sludge is wet, but water not seeping through 

depths are approximate-too unstable to measure 

uses REMARKS 

SP sand all the way to sludge 

SP 

80-90% hair/hide 

80-90% hair/hide 

80-90% hair/hide 

gravel layer below sludge 

PHOTO LOG: __ .::ca=m.:.:.e=ra.=..,.#c..:.1..._, """ph'""'o ... to"""""9 __________________________ _ 

_____________________________ TESTPIT: TP-2-02 

______________________________ PAGE 1 OF 1 

Tt NUS FORM 0011 
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-- TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-2-03 

Project Number: N4024/4111-0322 Date: 8/17/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (SOil Density/Consistency, Color) 

(Depth, feet) 

0 8 Medium sand, tan, clean SP Dig stopped 8' bgs 

-

Test Pit Cross Section and/or Plan View 

REMARKS: __ _,.Ea=s=t=e,.,,rn,_t.._rea:<;e~lin"""'e""', -=a::.:.11-=c"'-'leo=a .... n..,,s""a....,nd...,.__._,N..,.o....,,co=ocunt.,_.a....,m'-'!i'-"nat.......,io'-"n,_,a,:,,,t....,,8'-' ,_. __________ _ 

PHOTO LOG: ____ D~a~v=e' __ s-'C""'a=m=e=r=a __________________________ ____;, 

_____________________________ TEST PIT: __ TP...._-=2---0'""3'-_ 

______________________________ PAGE 1 OF_...,1 __ 

Tt NUS FORM 0011 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-2-04 

Project Number: N4024/4111-0322 Date: 8/17/01 

Location: Nashua NH Field Geologist: M. Groot 

DB'TH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 6 Medium sand, dark brown SP 

6 7 Black sludge, some hair 50% hair Silty sludge 

7 8 Tan silty sand, moist SM 

8 10 Brown sand SP 

Bottom Total depth~ 10' 

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS: _____ V~ery~t~h=in~l~en~s~e~o~f~s=lu=d~g~e _____________________ _ 

PHOTO LOG:----------------------------------

_____________________________ TEST PIT: ___ T...._P_,-2..._-=0...._4 ___ _ 

_______________________________ PAGE,___.1,___OF 1 

Tt NUS FORM 0011 



TETRA TECH NUS. INC. TEST PIT LOG 
I 

Site Name: Mohawk Tannery Test Pit No.: TP-2-05 

Project Number: N4024/4111-0322 Date: 8/17/01 

Location: Nashua NH Reid Geologist: M. Croot 

DEPTH LITHOLOGY MA Tffi!AL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 5.5 Yellow/tan, medium sand SP 

5.5 6 Dark brown, medium sand possibly SP A globule of tar 6-8" 
contaminated soil 

6 8 Dark brown soil, 1 glob tar, little green SP Some hair material (5%) 
material w/hair 

8 11 Yellow/beige silty sand, more moisture SM Moist, bottom material 

- -

Test Pit Cross Section and/or Plan View 

Total Depth ~11 '. 
See Reverse 

REMARKS: -----=S=lig:,.:.h.:.:.t--=o=d=o .... r._.c=o.,_,nt.:..::a=m=in=a=t=io""'n...,i=s..,_,n=ot.>...=ob=-v:.:.io=u=s::..:.. ________________ _ 

PHOTO LOG:----------------------------------

____________________________ TEST PIT: TP-2-05 

______________________________ PAGE __ -"-1 __ 0F 1 

Tt NUS FORM 0011 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-2-06 

Project Number: N4024/N4011-0322 Date: 8/17 /01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet} CHANGE (Soil Density/Consistency, Color} 

(Depth, feet) 

0 5.5 Yellow/beige fine-medium sand SP 

5.5 7 Dark brown, 5-10% hair SP 

7 11 Sludge material, hair, moist 70% hair/hide 

11 13 Grey silty, clayey, sand moist SM Moist, bottom material 

-
Test Pit Cross Section and/or Aan View 

See Reverse 

REMARKS: Total Depth ~ 13'. 

PHOTO LOG: __ _.D=·-=s"". -=c=a=m""'e'-"ra,__ __________________________ _ 

___________________________ TEST PIT: TP-2-06 

______________________________ PAGE __ __._1 __ 0F 1 

Tt NUS FORM 0011 
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-- TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-2-07 

Project Number: N4024/N4111-0322 Date: 8/17/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MA TffilAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 1 Dark brown, root matter (60%) SW 

1 4 Light brown, medium sand SW 

4 7 Sludge material, grey; 50% hair/hide Silver clayey sludge (60%) 
hairy, black dryer sludge 
(40%) 

7 13 Black sludge -
Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:-----------------------------------

PHOTO LOG:----------------------------------

____________________________ TEST PIT: TP-2-07 

______________________________ .PAGE ___ _._1 __ 0F 1 

Tt NUS FORM 0011 
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I@ TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-2-08 

Project Number: N4024/N4111-0322 Date: 8/20/01 

Location: Nashua NH Field Geologist: M. Croot 

DB'TH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 1.5 Roots from phragmytes, tan sand SP 

.5 4 Tan sand, little root material SP Logs 

4 4.5 Grey sand SP 

4.5 12 Sludge material, green/grey to black 50% silty clay, 50% 
sandy with hair/hide 

-

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS: Water table ~4.5: hole collapsing at total depth 12' ________________ _ 

PHOTO LOG: 2 of cross-section 1 of material TEST PIT: TP-2-08 

_____ D .... a"'"'v'""e ___ 's"--"-ca...,m-e=r=a~ro=ll~#'""2..._ __________________ .PAGE,___,_1 __ 0F 1 

Tt NUS FORM 0011 
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-\~ TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-2-09 

Project Number: N4024/N4111-0322 Date: 8/20/01 

Location: Nashua NH Field Geologist: M. Groot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 4 Yellow/beige sand, 20% roots SP 

4 4.5 Sludge material, black Strips of leather 

50% hair/hide 

-

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS: ---'-'-ho=l=e-=c=lo=s=ed::.....::u""p=on'-'--"'s=lu=d..._g=-e ..,,,.d.,.,et..,,,ect=io"""n,_-__.v..,,,.e.._.rt...,,ic,..a,_I e""'xt=en""'t'""'n..,_,o::..,.t...,_f~ou,.,nc..:d=---------------

PHOTO LOG: _ __,_R=o=ll...,.#.:2 ___________________ TEST PIT: TP-2-09 

_____________________________ PAGE ....... -"-1 __ 0F 1 

Tt NUS FORM 0011 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-2-10 

Project Number: N4024/N4111-0322 Date: 8/20/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses RBAARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 2 Tan sand, mixed e/small gravel SW Some root matter 

2 3 Dark brown grey sand SP 

3 13 Sludge material 50% hair/hide 

-

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS: ____ W'--'-=-at,.,,e"--r_,_T.=a=,bl""e....,,a,._t _~_,6,.,.. • .,._5_' ""'bg...,s.__ _______________________ _ 

PHOTO LOG: _ __..R-=o=ll"""'#_..2 ___________________ TEST PIT: TP-2-10 

____________ ---------------------'PAGE,_____,_1 __ 0F 1 

Tt NUS FORM 0011 
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-- TETRA TECH NUS, INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-2-11 

Project Number: N4024/N4111-0322 Date: 8/20/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 4 Dark brown soil SP 20% hair/hide scraps 

4 13 Sludge material Black sludge, 50% 
hair/hide 

13 14 Grey silty moist material MS Clayey bottom material 

-

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:------------------------------------

PHOTO LOG: ________________________ TEST PIT: TP-2-11 

---------------------------------'PAGE.___,_1 __ 0F 1 

Tt NUS FORM 0011 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-2-12 

Project Number: N4024/N4111-0322 Date: 8/21 /01 

Location: Nashua NH Field Geologist: M. Groot 

DEPTH LITHOLOGY MA TffilAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 3 Brown sand, medium, moist SP 

3 6 Dark brown sand, root material SP 

6 9 Yellow moist, silty material MS Water table 6.5' bgs 

-

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:------------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-2-12 

________________________________ .PAGE 1 
OF 1 

Tt NUS FORM 0011 
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TETRA TECH NUS, INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-2-13 

Project Number: N4024/N4111-0322 Date: 8/21/01 

Location: Nashua NH Field Geologist: M. Groot 

DB'TH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
{feet) CHANGE {Soil Density/Consistency, Color) 

(Depth, feet) 

0 3 Tan medium/fine sand SP 

3 5 Brown sand, 50% hair/hide Not sludge 

5 9 Yellow fine sand SP 

0 3 Tan medium/fine sand SP - 3 5 50% hair/hide 

5 9 
Sludge 

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:----------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-2-13 

______________________________ PAGE. _ __._1 __ 0F 1 

Tt NUS FORM 0011 



·-· TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-2-14 

Project Number: N4024/N4111-0322 Date: 8/21/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soll Density/Consistency, Color) 

(Depth, feet) 

0 2 Yellow fine sand SP Thin pockets of dar1( brown 
with roots 

2 8 Darker medium sand, little gravel SP 

8 11 Yellow silty sand, damp MS Water table - 7.5-8.0 ft. 

-

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:-----------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-2-14 

_____________________________ PAGE,_____._1 __ 0F 1 

Tt NUS FORM 0011 
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- TETRA TECH NUS, INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-2-15 

Project Number: N4024/N4111-0322 Date: 8/21/01 

Location: Nashua NH Field Geologist: M. Croat 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 7 Fine yellow sand, some root material SP 

7 9 Dark brown organic soil, roots SP 

9 11 Yellow/tan, moist, silty sand MS Very moist 

-

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS: --~C-le __ a-n __________________________________ _ 

PHOTO LOG: ______________________ TEST PIT: TP-2-15 

_______________________________ PAGE_.___._1 __ 0F 1 

Tt NUS FORM 0011 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-3-01 

Project Number: N4024/N4111-0322 Date: 8/20/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 1 Roots and organics in medium sand SP 

1 12 Yellow/beige sand, fine-medium SP 

-

Test Pit Cross Section and/or Plan View 

. 

See Reverse 

REMARKS: __ ....,C""'"le=a=n'-'a=ll'-'t""h=-e"""w"""'a""'y.._t""'o ..... 1"'"'2=-· .... 1-=-3_' b""q.,_s.__ _____________________ _ 

PHOTO LOG: _______________________ TEST PIT: TP-3-01 

______________________________ PAGE,..__,_1 __ 0F 1 

Tt NUS FORM 0011 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-3-02 

Project Number: N4024/N4111-0322 Date: 8/20/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 3 Tan sand, root matter SP 

3 13 Lighter sand, fine-medium SP 

-

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS: ____ C""'"le=a=n._t"""o'--'b""'o"""t=to'"'"m'-'--__________________________ _ 

PHOTO LOG: _______________________ TEST PIT: TP-3-02 

----------------------------~PAGE ____ 1 __ 0F 1 

Tt NUS FORM 0011 
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- I@ TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-3-03 

Project Number: N4024/N4111-0322 Date: 8/20/01 

Location: Nashua NH Field Geologist: M. Croat 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 6 Fine tan sand, some roots SP 

6 6.5 Hair/hide matter Thin lens of contaminant 

6.5 6.8 Grey silty sand, moist MS Clay-like layer usually 
precedes sludge 

6.8 7 Hair/hide matter Thin lens of hair/hide 

7 12 Tan, fine/medium sand SP -

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:-----------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-3-03 

_____________________________ .PAGE __ _,_1 __ 0F 1 

Tt NUS FORM 0011 
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- TETRA TECH NUS, INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-3-04 

Project Number: N4024/N4111-0322 Date: 8/20/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 2 Tan, fine/medium sand SP 

2 4 Dark brown sand SP Some roots 

4 8 Hair/hide matter, thin Thin lens 

8 13 Tan medium sand SP Very little gravel 

-

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS: --~o_n-ly~a .... th=i~n""""le=-n=s"""'o"'""f __ h=a=ir~/h=id=--e'"'",--th-'e--'-'re=s __ t __ c=le __ an"'--------------------

PHOTO LOG: ______________________ TEST PIT: TP-3-04 

________________________________ PAGE ___ __._1 __ 0F 1 

Tt NUS FORM 0011 
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-- TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-3-05 

Project Number: N4024/N4111-0322 Date: 8/20/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 3 Tan fine sand SP 

3 6 Grey silty material, moist MS 

6 8 Dark tan fine sand w Ith small, patchy SP 
lens sludge 

8 13 Light, fine, clean sand SP 

-

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:-----------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-3-05 

___________________________________ PAGE,____,_1 __ 0F 1 

Tt NUS FORM 0011 
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I@ TETRA TECH NUS, INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-3-06 

Project Number: N4024/N4111-0322 Date: 8/20/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

o 1 Tan fine/medium sand, roots SP 

1 2 Dark brown organic sand SP 

2 6 Light yellow, moist sand SP 

6 12 Grey silty sand, moist MS Some gravel (15%) 

12' bottom 

-· 

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:-----------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-3-06 

-------------------------------~PAGE:-_,_1 __ 0F 1 

Tt NUS FORM 0011 
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I@ TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-3-07 

Project Number: N4024/N4111-0322 Date: 8/24/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

a 3 Fine tan/white sand, some roots, traces SP 
hide 

3 4 Dark, packed sand, trace hide scraps SP 
semi-cohesive 

4 5 1' lens of dark soil, trailing into berm SP 

5 11 Brown sand, moist, trace silt SP 

-· 11 13 Light tan/yellow, semi-cohesive, silty SM 
sand 

.. 

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:------------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-3-07 

------------------------------'PAGE 1 OF 1 

Tt NUS FORM 0011 
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I@ TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-3-08 

Project Number: N4024/N4111-0322 Date: 8/24/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MA TffilAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 5 Fine, light brown sand, roots SP 

5 12 Very fine sand, light tan, trace silt SP moist 

--

Test Pit Cross Section and/or Plan View 

REMARKS:-----------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-3-08 

_____________________________ PAGE~__,_1 __ 0F 1 

Tt NUS FORM 0011 



TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-3-09 

Project Number: N4024/N4111-0322 Date: 9/5/01 

Location: Nashua NH Field Geologist: T. Dorgan 

, 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 -1 Organic rich (leaf litter, roots) fine- SW Dry & loose 
course sand. Trace fine-coarse gravel 

1 ~5 Sand mostly fine-med. Poorly graded SP Dry & loose 
sand. Trace silt, trace fine-course 

x-bedding. rounded gravel. 

5 10 Similar to above, inc. in coarse granule SW Dry & loose - and inc. cobbles to 6" diam. 
FID= 0.0 

Note: Mixed waste/fill (hair, plastic) EOP @~10.5' -11' bgs 
w/dark staining noted in sands up to 4' 
east of west side of excavation (low 
end.) 

Test Pit Cross Section and/or Plan Viem 

No Analytical samples collected 

REMARKS: ---*-=d=e""pt ..... h""'s-=ba.=a.:.se""d=-=on:..:...:.:m.:..::e,..,,a""'s=.,urc:e..:..:.m.,_.e""'n""ts""'f""'ro ..... m......_we==st::..s,,.,i .... de:....,::o"-f .,.ex::,;ca=...,vc,:,a"'ti.,..on..,__ ________ _ 

PHOTO LOG: ________ N .... o~n.._e~ta=k ..... e ..... n ______________ TEST PIT: TP-3-09 

_________________________________ .PAGE'--___ 1 __ 0F 1 

Tt NUS FORM 0011 

mailto:EOP@~10.5'-11'bgs


TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-3-10 

Project Number: N4024/N4111-0322 Date: 9/5/01 

Location: Nashua NH Field Geologist: T. Dorgan 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, COior) 

(Depth, feet) 

0 1 Sand. Mostly fine-coarse well graded SW Dry 
sand, trace silt. 

1 4 Abundant leaf litter and roots in upper SP 
6" sand. Mostly fine-medium sand 

Trace silt. Trace fine-coarse gravel 
including re-worked or old soil horizon 
w/roots a!! ~2' and 3' bas 

4 6 Sand, similar to above, but includes SP/fill - irregular shaped fill deposits. Abundant 
hair and sections of hide. Med-dark 
brown stained. 

6 9 Sand, mostly fine-medium slight SP 
bedding layers noted. Trace silt. 

9 End of pit 

Test Pit Cross Section and/or Plan View 

No samples taken. 

REMARKS:----------------------------------

PI-IOTO LOG: -------~N=on"'"e---..ta=k=en"'--_____________ TEST PIT: TP-3-10 

_____________________________ P,AGE.____,_1 __ 0F 1 

Tt NUS FORM 0011 



- I@ TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-4-01 

Project Number: N4024/N4111-0322 Date: 8/21/01 

Location: Nashua NH Field Geologist: M. Croat 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 6 Yellow, fine sand, roots SP Roots in side of hole 

-
Test Pit Cross Section and/or Plan View 

REMARKS: --~R-ef-u=s=al'""'at~a~P-.P'""ro=x ..... ""'6....,ft_,_,. _________________________ _ 

PHOTO LOG: ______ __,N"""o=n=e"-'t=a=ke=n.,__ _____________ TEST PIT: TP-4-01 

______________________________ PAGE.__......._1 __ 0F 1 

Tt NUS FORM 0011 



-

TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: 

Project Number: 

Mohawk Tannery 

N4024/N4111-0322 

Test Pit No.: 

Date: 

Location: Nashua NH Field Geologist: 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 1 Brown soil, medium grain, roots SP 

1 3 Hide scraps, hair 

3 7 Sludge, black, damp 

7 Clean, white sand, moist, fine SP 

Test Pit Cross Section and/or Plan View 

See Reverse 

TP-4-02 

8/21/01 

M. Croot 

REMARKS 

50% hair/hide, in tan san~. 
aravel 

REMARKS:------------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-4-02 

______________________________ .PAGE,___ ___ 1 __ 0F 1 

Tt NUS FORM 0011 
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- TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-4-03 

Project Number: N4024/N4111-0322 Date: 8/21/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY . MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 3.5 Tan sand, fine, some gravel GS 

3.5 4 Tan sand w/hide scraps 30-40% hide scraps 

4 8 Black sludge hair/hide about 50-60%, - 30% gravel (medium) 

damp mixed w/sludge stones 

8 9 Rocky white sand layer GS 

-
Test Pit Cross Section and/or Plan Vi&N 

See Reverse 

REMARKS:------------------------------------

PHOTO LOG: ______________________ TEST PIT: TP-4-03 

_______________________________ ___,;PAGE.___,_1 __ 0F 1 

Tt NUS FORM 0011 
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-· TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-4-04 

Project Number: N4024/N4111-0322 Date: 8/21/01 

Location: · Nashua NH Field Geologist: M. Croat 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 4 Yellow/tan, fine-medium sand, little SP 
roots 

4 10 
Black sludge material, trace gravel, 

Damp and cohesive hair/hide 50% 

10 11 Lighter sand, fine/medium SP 

._. 

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS: ------'"'A"'"lm,.,_o=st=-=cl=e-=an~o~n-'-w""'a,__11 ~n .... ea=re=st~be=rm....._ _________________ _ 

PHOTO LOG: ______________________ TEST PIT: TP-4-04 

________________________________ PAGE .1 OF 1 

Tt NUS FORM 0011 
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- TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-4-05 

Project Number: N4024/N4111-0322 Date: 8/21/01 

Location: Nashua. NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 1 Tan fine/medium sand, some roots SP 

1 3 Dark brown fine sand 
SP 

3 5 Tan/grey sand, little gravel, fine to SW 
coarse 

5 7 Dar sand, fine grain SP - 7 12 Very light fine grain sand, bottom SP 
material 

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS: _____ __._,A ..... 11-=c=le=a.:.:.n __________________________ _ 

PHOTO LOG: _______________________ TEST PIT: TP-4-05 

______________________________ ,PAGE ___ __,_1 __ 0F 1 
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I@ TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: 

Project Number: 

Mohawk Tannery 

N4024/N4111-0322 

Test Pit No.: 

Date: 

Location: Nashua NH Field Geologist: 

DEPTH LITHOLOGY MA Tffi!AL DESCRIPTION uses 
(feet) CHANGE (Soil Density/Consistency, Color} 

(Depth, feet) 

0 1 Brown sand, root matter SP 

1 3 Dark tan, hide scraps/hair 

3 10 Black sludge, 50% hair/hide, damp, 
cohesive 

10 11 Fine to coarse white sand, moist, trace SP 
gravel 

Test Pit Cross Section and/or Plan View 

See Reverse 

TP-4-06 

8/21/01 

M. Croot 

REMARKS 

REMARKS: ______ v..!!.=ery.......,c=le=a=n-"li=n=e-=b=etw=e=ea.:.n ..::;cl=e=aa.:.n-=a...,,nd=-=-d=irt,...y ..... <4..:..-_,.0-=-6.:.:to::....4..:..-..:0=S)L. __________ _ 

PHOTO LOG: _______________________ TEST PIT: TP-4-06 

-------------------------------~PAGE,__--:.1 __ 0F 1 

Tt NUS FORM 0011 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: JP-4-07 
Project Number: N4024/N4111-0322 Date: 8/22/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 3.5 Light tan, fine grain sand SP 

3.5 Bedrock 
GP refusal 

-

Test Pit Cross Section and/or Plan View 

REMARKS: _____ __,R..,.,e.,.fu=s=a:.:..I =at"'"'3~·=5_' =bg=s,.__ _____________________ _ 

PHOTO LOG: ________________________ TEST PIT: TP-4-07 

_____________________________ PAGE 1 OF 1 

Tt NUS FORM 0011 



TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-4-08 

Project Number: N4024/N4111-0322 Date: 8/22/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 4 Very fine, tan (light) sand SP 

4 Bedrock GP Refusal 

-
Test Pit Cross Section and/or Plan View 

REMARKS: ------'C=l=ea,,.,_n,._,t""'o_,_r.!::.ef,..,uc:::.sa,..1...,.a,.,_t ..:,.4_' ""'bg...,s.___ ___________________ _ 

PHOTO LOG: ______________________ TEST PIT: TP-4-08 

_____________________________ .PAGE 1 
OF 1 

TI NUS FORM 0011 



TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-4-09 

Project Number: N4024/N4111-0322 Date: 8/22/01 

Location: Nashua NH Field Geologist: M, Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 1 Roots and fine sand SW 

1 5 Light sand, fine: trace gravel (small, SP rounded) 

5 Bedrock GP 

-
Test Pit Cross Section and/or Plan View 

REMARKS: _____ _,B=ed=ro""'c.,_,k...,_r=ef=u=sa=l..._c=l=ea=n"--'f:.:.:il.:..I ____________________ _ 

PHOTO LOG: ________________________ TEST PIT: TP-4-09 

_____________________________ .PAGE 1 
OF 1 

Tt NUS FORM 0011 



--·· TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-5-01 

Project Number: N4024/N4111-0322 Date: 8/16/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soll Denslt y/Consist ency, Color) 

(Depth, feet) 

0 6 Medium sand, clean SW No evidence of sludge 

6 
End of test pit 

-

Test Pit Cross Section and/or Plan View 

REMARKS: South boundary of Area 5 

PHOTO LOG: _,N...._o..__.ph-o..,.t...._o ____________________ TEST PIT: TP-5-01 

_____________________________ PAGE....,___1 __ 0F 1 

Tt NUS FORM 0011 



TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP:5-02 

Project Number: N4024/N4111-0322 Date: 8/16/01 

Location: Nashua, NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 6 Fine-medium sand SP Roots, scraps of leather at 
3.5' 

6 End of test pit 

• Excavate TP-5-03 & TP-5-04, then 
return to TP-5-02* 

- 6 12 Medium sand SP Trace gravel, traces of 
leather 

12 End of test pit 

Test Pit Cross Section and/or Plan View 

REMARKS: No evidence of sludge 

Return to TP-5-02 & excavate to 12' bas 

PHOTO LOG: _N ..... o......_p-ho""'t"""o ____________________ TEST PIT: TP-5-02 

-------------------------------~PAGE _______ 1 __ 0F 1 

Tt NUS FORM 0011 



-
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-5-03 
Project Number: N4024/N4111-0322 Date: 8/16/01 

Location: Nashua, NH Field Geologist: M, croot 

OS'TH LITHOLOGY MA Tffi!AL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soll Density/Consistency, Color) 

(Depth, feet) 

0 8 Fine-grained sand SM Trace gravel, moist, roots 

8 End of test pit 

Test Pit Cross Section and/or Plan View 

REMARKS: No eyidence of sludge 

PIP= o.o: H2S= o.o 

observed throughout 

PHOTO LOG: __,N .... P:..a:.Pbi.:.:P~t-=-o ____________________ TEST PIT: TP-5-03 

_____________________________ P.AGE 1 
OF 1 

Tt NUS FORM 0011 

" 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: 

N4024/N4111-0322 Date: Project Number. 

Location: Nashua, NH Field Geologist: 

DEPTH LITHOLOGY MATERIAL DESCRIPTION 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 12 Fine sand, little gravel, w Ith roots 

12 End of test pit 
* Rock encountered 

Test Pit Cross section and/or Plan View 

REMARKS: Appears to be in depression of an old test pit 

No evidence of sludge 

No instrument reading observed 

uses 

SM 

TP-5-04 
8116/01 
M, croot 

REMARKS 

PHOTO LOG: __ N,._,,o_p....,ho=t..,.o ____________________ TEST PIT: TP:5-04 

_____________________________ PAGE 1 
OF 1 

Tt NUS FORM 0011 



- TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: 

N4024/N4111-0322 Date: Project Number. 

Location: Nashua NH Field Geologist: 

OB'TH LITHOLOGY MATERIAL DESCRIPTION 
(feet) CHANGE (Soll Density/Consistency, Color) 

(Depth, feet) 

0 12 Medium sand 

12 End of test pit 

Test Pit Cross Section and/or Plan View 

-

REMARKS: Excavated along western berm 

No evidence of sludge 

____ PIP= 0,0: H2S= o.o 

uses 

SP 

TP-5-05 

8/16/01 

M. Croot 

RB'v1ARKS 

PHOTO LOG: _,N'-"o:..&;ph....,o,.,.t.,.,o ____________________ TEST PIT: TP:5-05 

______________________________ PAGE 1 
OF 1 

Tt NUS FORM 0011 



---

--

TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: 

Project Number: N4024/N4111-0322 Date: 

Location: Nashua, NH Field Geologist: 

DEPTH LITHOLOGY MA TffilAL DESCRIPTION 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 4 Fill material 

4 10 Medium sand 

10 End of test pit 

Test Pit Cross Section and/or Plan View 

REMARKS: Old tree limbs & rusty can pulled from test pit 

No evidence of sludge 

____ PID= 0,0: Ha.S= o.o 

uses 

Fill 

SP 

TP-5-06 

8/16/01 

M. Croot 

REMARKS 

Appears native 

PHOTO LOG: ........ N ..... o_..p...,_ho...,t...,.o ____________________ TEST PIT: TP-5-06 
_____________________________ PAGE 1 

OF 1 

Tt NUS FORM 0011 



-

TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: 

Project Number: N4024/N4111-0322 Date: 

Location: Nashua, NH Field Geologist: 

DB='TH LITHOLOGY MATERIAL DESCRIPTION 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 10 Fine-medium sand, light brown 

10 End of test pit 

Test Pit Cross Section and/or Plan View 

ReJIARKS: No evidence of sludge 

PIO= 0.0: H2S= 0.0 

uses 

SP 

TP-5-07 

8/16/01 

M. Croot 

REMARKS 

Rust colored sand @ 1 O' 

PHOTO LOG: ...,N'""o.......,p=ho...,t=o ____________________ TEST PIT: TP:5-07 

_____________________________ .PAGE 1 
OF 1 

Tt NUS FORM 0011 



-· 

TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: 

Project Number: N4024/N4111-0322 Date: 

Location: Nashua NH Field Geologist: 

DEPTH LITHOLOGY MATffi!AL DESCRIPTION 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 11 Medium sand, white (20%), light 
brown (80%) 

11 End of test pit 

Test Pit Cross Section and/or Plan View 

REMARKS: No evidence of sludge 

PIO= 0.0: H2S= 0.0 

uses 

SP 

TP-5-08 

8/16/01 

M. Croot 

REMARKS 

Natural river deposits 

PHOTO LOG: _,N.:.:o:...&Jph....,o...,to=---------------------TEST PIT: IP-5-08 
_____________________________ PAGE 1 

OF 1 

Tt NUS FORM 0011 



- TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: 

Project Number: 

Mohawk Tannery 

N4024/N4111-0322 

Test Pit No.: 

Date: 

Location: Nashua NH Field Geologist: 

DEPTH LITHOLOGY MATERIAL DESCRIPTION 
(feet) CHANGE (Soll Density/Consistency, Color) 

(Depth, feet) 

0 11 Medium sand 

11 
End of test pit 

Test Pit Cross Section and/or Plan View 

REMARKS: No evidence of sludge 

PIP= o,o: HiS= o,o 

uses 

SP 

TP-5-09 
8/16/01 

M. Croot 

Natural 

REMARKS 

PHOTO LOG: __ N __ o ...... ph .... o,..t...,o ____________________ TEST PIT: TP-5-09 

_____________________________ PAGE,___1..__0F 1 

Tt NUS FORM 0011 



-- TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: 

Project Number: N4024/N4111-0322 Date: 

Location: Nashua, NH Field Geologist: 

DEPTH LITHOLOGY MATERIAL DESCRIPTION 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 11 Medium sand 

11 End of test pit 

Test Pit Cross Section and/or Plan View 

REMARKS: No evidence of sludge 

PIO= 0,0: ~S= o.o 

uses 

SP 

TP-5-10 

8/16/01 

M, croot 

Natural 

RB\11ARKS 

PHOTO LOG: ....,N"-"o:JO.ph'-"o,._,t.,,.o ____________________ TEST PIT: TP-5-10 

_____________________________ PAGE 1 OF 1 

Tt NUS FORM 0011 



- I@ TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-6-01 

Project Number: N4024/N4111-0322 Date: 8/22/01 

Location: Nashua NH Field Geologist: M. Croat 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 2 Dark brown soil, moist, little roots SP 

2 5 
Grey, moist clayey material SC 

5 7 Grey clay with rusty deposits, semi- SC Traces of hair/hide, in small 

cohesive 
globs 

7 10 Gray silty sand, semi-cohesive SP 

10 13 Natural fill, with pebbles, (20%) SG --
Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS: -------=C=le""'a""'n'----'e'-'-x=c=ep=t--=a.ccp=pl=e--=-s=iz=ed=---gr:..:lo=b=s--=o .. f =50"'"-.... 6=0°.:.::l'o:..:h=a=ir--=a""-n=d--=c=la""'y ___________ _ 

PHOTO LOG: ________________________ TEST PIT: TP-6-01 

_____________________________ .PAGE,..__,_1 __ 0F 1 

Tt NUS FORM 0011 
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- TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-6-02 

Project Number: N4024/N4111-0322 Date: 8/22/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MA Tffi!AL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 3 Dart. soil, moist, root matter and fill SW 

3 11 White sand, moist, trace silt, some 
SP gravel (rounded river rock) 

-

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:----------------------------------

PI--IOTO LOG: _______________________ TEST PIT: TP-6-02 

_____________________________ PAGE __ __._1 __ OF 1 

Tt NUS FORM 0011 
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- I@ TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-6-03 

Project Number: N4024/N4111-0322 Date: 8/22/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 2 Dark brown soil, roots SP 

2 6 Black sludge material, 70 - 80% Some indigo coloring hair/hide 

6 7 Rusty colored sand/gravel, rounded SW 
(30%) 

-

Test Pit Cross Section and/or Plan View 

REMARKS:----------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-6-03 

_____________________________ .PAGE 1 
OF 1 

Tt NUS FORM 0011 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-6-04 

Project Number: N4024/N4111-0322 Date: 8/22/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 1 Soil and roots SP 

1 5 Roots and 70% hide/hair, 20% sludge 

5 6 Rocky natural bottom material GP 

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:----------------------------------

PHOTO LOG: ______________________ TEST PIT: TP:6-04 

_____________________________ .PAGE 1 
OF 1 

Tt NUS FORM 0011 
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-· I@ TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-6-05 

Project Number: N4024/N4111-0322 Date: 8/22/01 

Location: Nashua NH Field Geologist: M. Croot 

DB'TH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 3 Brown sand, little gravel SP 

3 7 
Dark brown hide/hair (70%) material in 

In berm wall berm 

7 8 Brown sand bottom material, some SP 
gravel 

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:----------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-6-05 

______________________________ PAGE.,__-1 __ 0F 1 

rt NUS FORM 0011 
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- TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-6-06 

Project Number: N4024/N4111-0322 o~~ sn2ro1 
Location: Nashua. NH Field Geologist: . --=M ..... ....,C .... ro .... o._.t ______ _ 

DEPTH LITHOLOGY MAT~AL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 3 Brown soil, medium grain. roots SP 

3 4 Wet black sludge seeping from pipe Seeping from within a 
broken pipe 

4 5 Brown medium/fine sand SP 

-
Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:----------------------------------

PHOTO LOG: ______________________ TEST PIT: TP-6-06 

_____________________________ .PAGE 1 OF 1 

Tt NUS FORM 0011 



• 
-------i------ ~s 

--
t'--

5 '--- •• 

• 



TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: IP:6-QZ 
Project Number: N4024/N4111-0322 Date: 8/22/01 

Location: Nashua, NH Field Geologist: M, Croot 

DB'TH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 2 Brown sand, fine/medium, little roots SP 

2 3 
Small pocket of dark brown hair/hide 

SP Indicates the edge of 
contamination In the berm 

-
Test Pit Cross Section and/or Plan View 

REMARKS: Good indicator of extent of contamination 

PHOTO LOG: ______________________ TEST PIT: TP:§-07 

_____________________________ ,PAGE 1 
OF 1 

TI NUS FORM 0011 



-- TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-6-08 
Project Number: N4024/N4111-0322 Date: 9/5/01 

Location: Nashua, NH Field Geologist: T. Dorgan 

DB'TH LITHOLOGY MA TffilAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency. Color) 

(Depth, feet) 

0 0.4 Soil horizon. Dark brown silty, fine- SM Dry & loose 
medium sand 

0.4 2 Sand. Mostly fine-medium poorly SP Dry & loose araded sand Trar.a silt trace aravel 

2 2.3 Fill/waste layer including hair. Dark Fill Dry & loose 

brown staining 

2.3 4 Sand. Poorly graded fine-medium SP Dry & loose - sand. Trace silt, trace fine-coarse 
gravel 

4 4.3 Fill/waste layer, similar to 2'-2.3' Fill Dry & loose 

EOP@ 6' (west) 8' (east} 

Test Pit Cross Section and/or Plan View 

REMARKS: No samples taken. Log describes west end. 

PHOTO LOG: 2 photos of east face TEST PIT: TP-6-08 

_____________________________ PAGE __ ~1 __ OF 1 

Tt NUS FORM 0011 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: 

Project Number: Date: 

Location: 

N4024/N4111-0322 

Nashua, NH Field Geologist: 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 3 Fill including slag, glass, metal, trash, Fill 
plastic. Trace hair fibers noted 

3 6 Mostly fine-medium poorty graded SP 
sand. Trace silt including trace gravel 
at 5'-6'. 

6 EOP @ 6' (west side) 

Test Pit Cross Section and/or Plan View 

REMARKS: No samples taken. 

PHOTO LOG: No photos taken 

TP-6-09 
9/5/01 

T. Dorgan 

REMARKS 

Including used oll filter 

Appears natural @ -3-6'. 

TEST PIT: TP-6-09 

_____________________________ PAGE ....... __.....1 __ 0F 1 

Tt NUS FORM 0011 



-· TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: IP-6-10 
Project Number: N4024/N4111-0322 Date: 9/5/01 
Location: Nashua, NH Field Geologist: L Dorgan 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soll Density/Consistency, Color) 

(Depth, feet) 

0 2 Mostly fine-medium poorly graded SP 
sand. Trace silt. 

2 6 Mostly fine-coarse well graded sand. 
SW 

Trace fine-coarse rounded aravel. 

6 EOP@6' bgs No sign of waste or 
sludge 

-

Test Pit Cross Section and/or Plan View 

REMARKS: No samples taken. 

-4" diam. Asbestos? pipe located along north edge of T,P. @ ~2.5' bgs. 

PHOTO LOG: Photo taken of pipe on north side TEST PIT: JJYH 0 

_____________________________ PAGE 1 OF 1 

Tt NUS FORM 0011 



TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: 

Project Number: N4024/N4111-0322 Date: 

Location: Nashua, NH Field Geologist: 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 2 Tan fine/medium sand, little roots. SP 

2 4 Tan fine sand, traces of refuse, 
SP hair/hide 

4 11 Black material, damp 

11 12 Purplish material. Wood soaked in 
oily substance 

12 13 Burnt refuse. Wood, plastics. 

Test Pit Cross Section and/or Plan View 

See Reverse 

TP-7-01 
8/22/01 
M, croot 

REMARKS 

Only on northern wall 

Wood scraps 

Some bum odor 

REMARKS: ______ ____. _______ __,_ ____________________ _ 

PHOTO LOG: ______________________ TEST PIT: IP:7-01 

_____________________________ PAGE,..____,_1 __ 0F 1 

Tt NUS FORM 0011 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: MQbawk Ta•• ett Test Pit No.: TP-7-02 

Project Number: N~024lN4111-0~22 Date: 8/22/01 

Location: t:Jasbua, t:l!:I Field Geologist: M. CrQot 

DB'TH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 7 Dark brown fine-medium sand. 5% SP Bottles, plastic, garbage 
refuse. 

7 13 Dark sand mixed w/ possibly burned 
SW Appears to be burned 

refuse, wood scraps, metals. material 

-

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS: No sludge. but seems to be contaminated refuse 

PHOTO LOG: ______________________ TEST PIT: TP-7-02 

_____________________________ P.AGE 1 
OF 1 

Tt NUS FORM 0011 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-7-03 
Project Number: N4024/N4111-0322 Date: 8/22/01 · 

Location: Nashua, NH Field Geologist: M, croot 

DEPTH LITHOLOGY MA Tffi!AL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 13 Fine-medium sand, tan, trace scraps SP 
hide/hair 

-
Test Pit Cross Section and/or Plan View 

REMARKS:---------------------------------

PHOTO LOG: ______________________ TEST PIT: TP:7-03 

____________________________ PAGE 1 
OF 1 

Tt NUS FORM 0011 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: 

Project Number: 

Mohawk Tannery 

N4024/N4111-0322 

Test Pit No.: 

Date: 

Location: Nashua, NH Field Geologist: 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 5 Fine white/tan sand, trace roots, trace SP 
hide scraps 

5 7 Darker sand. trace silt, 20% hide SP scram: 

7 11 Blackened burned material, 60% 
debris 

11 13 Tan, fine sand, 20% gravel, hair/hide, SW 
debris 

Test Pit Cross section and/or Plan View 

See Reverse 

IP-Z•Q4 
8/23/01 

M. croot 

REMARKS 

Wood, bottles, plastic, all 
black 

REMARKS:----------------------------------

PHOTO LOG: _______________________ TEST PIT: TP:7-04 

_____________________________ .PAGE.__._1_~0F 1 

Tt NUS FORM 0011 
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- TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-7-05 

Project Number: N4024/N4111-0322 Date: 8/23/01 
Location: Nashua. NH Field Geologist: M, Croot 

DB='TH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet} CHANGE (Soil Density/Consistency, Color} 

(Depth, feet) 

0 5 Fine tan sand mixed w / hide scraps, SP 
trace gravel 

5 6 Thin black layer w/ hide scraps, trace 
SP aravel 

6 11 Tan sand, fine/medium, 40-50% hide SW 
Medium graded w/ leather 

scraps 

11 13 Fine-medium sand, 20% gravel, small SW Medium graded w/ gravel - rounded 

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:----------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-7-05 

-------------------------------~AAGE,__,_1 __ 0F 1 
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TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: 

N4024/N4111-0322 Date: Project Number. 

Location: Nashua, NH Field Geologist: 

DEPTH LITHOLOGY MA TffilAL DESCRIPTION uses 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 11 Tan, fine-grained sand, poorly graded, SP 
no hide/hair 

11 13 Fine-grained sand, small pebbles 
SP <15%) verv liaht tan/white 

Test Pit Cross Section and/or Plan View 

TP-7-06 

8/23/01 

M. croot 

REMARKS 

REMARKS:----------------------------------

PHOTO LOG: ______________________ TEST PIT: TP-7-06 

_____________________________ .PAGE 1 
OF 1 

Tt NUS FORM 0011 



TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-7-07 
Project Number: N4024/N4111-0322 Date: 8/23/01 

Location: Nashua NH Field Geologist: M. croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 4 Tan sand, trace gravel, trace hide SP w/hide 
scraps 

4 8 Blackened debris, fine sand, (ash-like), SW aravel 

8 10 Fine white sand, 30-50% gravel SW natural bottom material 

--

Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:----------------------------------

PHOTO LOG: _______________________ TEST PIT: IP-7-07 

_______________________________ PAGE,.___...1 __ 0F 1 

Tt NUS FORM 0011 
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---· I r ,t:J TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: TP-7-08 
Project Number: N4024/N4111-0322 Date: 8/23/01 

Location: Nashua, NH Field Geologist: M, Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soil Density/Consistency. Color) 

(Depth, feet) 

0 4 Brown sand, trace roots, fine-medium SP 

4 10 Darker brown sand, fine-medium 
SP 

10 12-13 Very fine sand, white w/odd shaped 
SW oebbles 

-
Test Pit Cross Section and/or Plan View 

See Reverse 

REMARKS:----------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-7-08 

----------___________________ ,PAGE 1 OF 1 

TI NUS FORM 0011 
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I@ TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: 

Project Number: 

Mohawk Tannery 

N4024/N4111-0322 

Test Pit No.: 

Date: 

Location: Nashua, NH Field Geologist: 

DB'TH LITHOLOGY MATERIAL DESCRIPTION uses 
(feet) CHANGE (Soil Density/Consistency, Color) 

(Depth, feet) 

0 5 Fine/medium sand, roots SP 

5 11 
Damp sludge mixed with purple 
substance 

Test Pit Cross Section and/or Plan View 

REMARKS: Hole closed after encountering unknown contamination. 

TP-7-10 
8/23/01 
M. Croot 

REMARKS 

Strong odor see log #001 
for readings 

PHOTO LOG: _______________________ TEST PIT: TP-7-10 

_____________________________ .PAGE 1 
OF 1 

Tt NUS FORM 0011 



TETRA TECH NUS. INC. TEST PIT LOG 

Site Name: Mohawk Tannery Test Pit No.: IP-7-11 
Project Number: N4024/N4111-0322 Date: 8/23/01 

Location: Nashua NH Field Geologist: M. Croot 

DEPTH LITHOLOGY MATERIAL DESCRIPTION uses REMARKS 
(feet) CHANGE (Soll Density/Consistency, Color) 

(Depth, feet) 

0 4 Medium sand, very fine, trace hides SP 

4 11 Brown sand, fine hide scraps, plastic, 
SP 30% hide scraps refuse 

11 13 Black burned material, wood, ash, Sludge globs, very trace sludge 
cohesive, hairy 

-

Test Pit Cross Section and/or Plan Vif!!N 

See Reverse 

REMARKS:---------------------------------

PHOTO LOG: _______________________ TEST PIT: TP-7-11 

_____________________________ PAGE,....__._1 __ 0F 1 
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APPENDIX C 

·- OBSERVATION (NON-SAMPLE) BORING LOG SHEETS 



BORING LOG FOR: Mohawk Tannery 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croot 
DRILLED BY (Company/Driller): Technical Drilling Servlces/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEEn PER REC. TIME MAT'L DENSITY/ 

6" I & CHGJ CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. (QNOC STATIJS) PROF'L HARD. 

0 NA 3.5 00 Loose 
NA No Sample 

4 NA 4.0 02 Very Dense 
NA 

4 NA 4.0 04 Loose 
NA No Sample 05 Dense 

8 NA 4.0 
NA 

8 NA 4.0 
NA No Sample 

12 NA 4.0 10 Dense 
NA 11 Loose 

12 NA 4.0 
NA No Sample 13 Very Loose 

16 NA 4.0 
NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: Disposable 2.0-lnch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 12-14 ft. bgs 

CLR 

LgtBm 

Brown 

Brown 
Black 

Black 
Black 

Black 

OTHER OBSERVATIONS: Southwest comer of Area 2, near well on river bank 

( 
BORING NO.: A2-NS-01 

START DATE: 9/4/01 
TRANSCRIBED BY: SAV COMPLETION DATE: 9/4/01 

MONITORING WELL NO.: NA 
ELEVATION FROM: NA CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or ( mo is tun: condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
BRXN rock weathering; etc.) METHOD= 

[PID/1-12S1 
fine-medium sand SP Dry 0.0/0.0 

Semi-cohesive, fine-medium sand SP Possibly contaminated 

Fine-medium sand SP 0.0/0.0 
Sludge Moist 

Cohesive, dayey sludge Moist 0.0/0.0 
Medium grain, sandy sludge 

Sandy sludge, coarse-grained SP Saturated 0.0/0.0 

Tetra Tech NUS, Inc. 

~ 
I BORING NO.: A2-NS-01 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery BORING NO.: A2-NS-02 
PROJECT NO.: N4024/4111-0322 START DATE: 9/4/01 
LOGGED BY: M. Croot TRANSCRIBED BY: SAV COMPLETION DATE: 9/4/01 
DRILLED BY (Company/Driller): Technical Drilling Servlces/P. Newsham MONITORING WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: NA CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 6" I & CHG.I CONSIS. CLASSIFICATION ROCK geological classification; DATA 

SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD• 
LENG. (QNOC ST A TUS) PROF'L HARD. [PIO, H2S] 

0 NA 3.0 00 Loose Brown Fine sand, trace roots SP 0.0/0.0 
NA No Sample Damp, small black specks 

4 NA 4.0 

NA 

4 NA 1.6 
NA No Sample 

8 NA 4.0 06 Loose Brown Medium sand, some gravel SW 
Moist 

0.0/0.0 
NA 

8 NA 2.0 

NA No Sample 
12 NA 4.0 10 Very Loose Brown Gravel, well-graded GW Saturated 0.0/0.0 

NA 11 Dense Tan Very fine sand SP Saturated 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 
METHOO OF ADVANCING BORING: OPT 

~ METHOO OF SOIL SAMPLING: Disposable 2.0-lnch ID Plastic Sampling Sleeve 

METHOO OF ROCK CORING: NA 

GROUNDWATER LEVELS: 8-10 ft. bgs 

OTHER OBSERVATIONS: Southeast comer of Area 2, south of the fence I BORING NO.: A2-NS-02 PAGE: 1 OF 1 

Ttnus Form0018 



BORING LOG FOR: Mohawk Tannery 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croot 
DRILLED BY (Company/Driller): Technical Drilling Servlces/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY/ 

6" I & CHG.I CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. <ONOC STATUS) PROF"L HARD. 

0 NA 2.0 00 Loose 
NA No Sample 

4 NA 4.0 03 Very Dense 
NA 3.5 Loose 

4 NA 4.0 04 Dense 
NA No Sample 

8 NA 4.0 06 Dense 
NA 

8 NA 2.0 
NA No Sample 

12 NA 4.0 10 Dense 
NA 11 Loose 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: Disposable 2.0-inch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 8-10 fl. bgs 

OTHER OBSERVATIONS: 3' from well, behind fence 

( 

BORING NO.: A2-NS-03 

START DATE: 9/4/01 
TRANSCRIBED BY: SAV COMPLETION DATE: 9/4/01 

MONITORING WELL NO.: NA 
ELEVATION FROM: NA CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or ( moisture condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
CLR BRKN rock weathering; etc.) METHOD= 

[PID H2S1 
Brown Fine sand, trace roots SP 0.010.0 

Brown Rnesand SP 
LgtBm Bits of log, with hairy sand SW 
Brown 60 percent hair Damp 0.0/0.0 

Black Sludge, semi-cohesive 
Moist 

Gry/Tan Very fine sand, clean SP Saturated 0.0/0.0 
Tan Fine-medium sand, 40-50% gravel GW Saturated 

Tetra Tech NUS, Inc. 

@ 
BORING NO.: A2-NS-03 PAGE: OF 
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BORING LOG FOR: Mohawk Tannery BORING NO.: A2-NS-04 
PROJECT NO.: N4024/4111-0322 START DATE: 9/4/01 
LOGGED BY: M. Croot TRANSCRIBED BY: SAV COMPLETION DATE: 9/4/01 
DRILLED BY (Company/Drtller): Technical Drilling Servlces/P. Newsham MONITORING WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: NA CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors: SCREENING 

6" I & CHG.I CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering: etc.) METHOD• 
LENG. (QNQC ST A TUS) PROF'L HARD. [PID H2Sl 

0 NA 2.0 00 Loose Bm/Tan Fine sand, poorly graded SP dry 0.0/0.0 
NA No Sample 

4 NA 4.0 
NA 

4 NA 4.0 04 Dense Brown Very hairy, cohesive sand Damp 0.0/0.0 
NA No Sample 

6 NA 4.0 
NA 07 Dense Black Sludge .. "'·' 8 NA 2.0 
NA No Sample 

12 NA 4.0 10 Loose LgtBm Fine-medium sand, some gravel SW Saturated 0.0/0.0 
NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 

METHOD OF ADVANCING BORING: OPT 

@ METHOD OF SOIL SAMPLING: Disposable 2.0-lnch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 6-10 fl. bgs 

OTHER OBSERVATIONS: I BORING NO.: A2-NS--04 PAGE: 1 OF 1 

Ttnus Fann 0018 



BORING LOG FOR: Mohawk Tannery 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Crool 
DRILLED BY (Company/Driller): Technical Drilling Servlces/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEEn PER REC. TIME MAT'L DENSITY/ 

6" I & CHG./ CONSIS. 
SAMP SAMPLENO. WELL or ROCK 
LENG. /OAK)('_ ST A TUS) PROF'L HARD. 

0 NA 00 
NA NoSampla 

4 NA 4.0 02 
NA 03 

4 NA 04 
NA No Sample 

8 NA 4.0 

NA 

8 NA 
NA No Sample 

12 NA 4.0 10.5 
NA 

12 NA 
NA No Sample 13.8 

16 NA 4.0 

NA 14 
16 NA 

NA No Sample 

20 NA 4.0 19.3 
NA 19.5 

TYPE OF DRIUING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: Disposable 2.0-lnch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 
GROUNDWATER LEVELS: Approx. 19 ft. bgs 

OTHER OBSERVATIONS: 

( 
BORING NO.: A3-NS-01 
START DATE: 8/28/01 

TRANSCRIBED BY: SAV COMPLETION DATE: 8/28/01 
MONITORING WELL NO.: NA 

ELEVATION FROM: NA CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (moisture condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
CLR BRKN roclc weathering; etc.) METHOD-

rPID,H2Sl 
Brown Fine-medium sand, trace roots SP 0.0/0.0 

Lgt Tan Fine sand SP 
LgtBm Fine-medium sand, trace gravel SP 

Tan/Grey Fine-medium sand, trace slit SP Throughout Interval 0.0/0.0 

Lg!Bm Fine-medium sand, trace gravel SP Moist 0.0/0.0 

LgtBm Medium-coarse sand, trace gravel SP Potential staining, darker 0.0/0.0 
brown streaks 

LgtBm Medium-coarse sand, trace gravel SP MIiis! 

Rusl/Bm Coarse sand, trace gravel, brown staining SP Water table., 19 ft. 0.0/0.0 

Bm/Gry Coarse sand, 20-30% gravel SP 

Tetra Tech NUS, Inc. 

@ 
I BORING NO.: A3-NS-01 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery BORING NO.: AJ-NS-02 
PROJECT NO.: N4024/4111-0322 START DATE: 8/28/01 
LOGGED BY: M. Croat TRANSCRIBED BY: SAV COMPLETION DATE: 8/28/01 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham MONITORING WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: NA CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEETI PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 

6'" I & CHG.I CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) MEmODe 
LENG. (QNQC ST A TUS) PROF'L HARD. IPIO, 1-12S1 

0 NA 00 LgtBm Fine sand, some gravel SP 0.0/0.0 
NA No Sample 

4 NA 4.0 

NA 

4 NA 04 LgtBm Fine-medium sand, traces of dark brown staiining SP 0.0/0.0 

NA No Sample 
6 NA 4.0 06 DrkBm Semi-<:oheslve with 40% green. hairy clumps 

Dark, moist, but not quite 

NA 07 LgtBm Fine sand, trace silt SP 
sludge, tannery waste 

6 NA 06 LgtBm Fine-medium sand SP 0.0/0.0 
NA No Sample 

12 NA 4.0 

NA 

12 NA 12 LgtBm Medium sand, trace gravel SP 0.0/0.0 

NA No Sample 
16 NA 4.0 

NA 

16 NA 

NA No Sample 

20 NA 4.0 

NA 19 Brown Cohesive sandy silt, I/Ille gravel SM W .. tar l<>hla ..- 1 0 ft 0.0/0.0 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS. Inc. 
METHOD OF ADVANCING BORING: DPT 

~ METHOD OF SOIL SAMPLING: Disposable 2.0-inch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: Approx. 19 fl. bgs 

OTHER OBSERVATIONS: I BORING NO.: A3-NS-02 PAGE: 1 OF 1 

Ttnus Form 00 I 8 



BORING LOG FOR: 

.PROJECT NO.: 
LOGGED BY: 

Mohawk Tannery 

N4024/4111-0322 

M. Croot 

DRILLED BY {Company/Driller): Technical Drilling Services/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY/ 

6" I & CHG.I CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. (QA/OC STATUS) PROF'L HARD. 

0 NA 00 
NA No Sample 

4 NA 4.0 
NA 

4 NA 
NA No Sample 

8 NA 4.0 06 
NA 7.5 

8 NA 08 
NA No Sample 

12 NA 4.0 
NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: Disposable 2.0-lnch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 
GROUNDWATER LEVELS: NA 
OTHER OBSERVATIONS: 

( 
BORING NO.: A3-NS-03 

START DATE: 8/28/01 
TRANSCRIBED BY: SAV COMPLETION DATE: 8/28/01 

MONITORING WELL NO.: NA 
ELEVATION FROM: NA CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (moisture condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
CLR BRKN rock weathering; etc.) METHOD= 

[PID,H2Sl 
Brown Fine-medium sand, trace gravel SP 0.0/0.0 

Black Semi-<X>hesive sludge-like layer, trace hair Similar to A3-NS02 0.0/0.0 
LgtBm Fine-medium sand, trace gravel SP 
LgtBm Fine sand SP 0.0/0.0 

Tetra Tech NUS, Inc. 

~ 
I BORING NO.: A3-NS-03 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery BORING NO.: AJ-NS-04 

PROJECT NO.: N4024/4111-0322 START DATE: 8/28/01 

LOGGED BY: M. Croot TRANSCRIBED BY: SAV COMPLETION DATE: 8/28/01 

DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham MONITORING WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: NA CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 

6" I & CHG./ CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) MElliOD-
LENG. (QA/OC STATUS) PROF'L HARD. rPID, H2Sl 

0 NA 00 Tan Medium sand, trace gravel SP 0.0/0.0 
NA No Sample 

4 NA 4.0 

NA 
4 NA 

NA No Sample 

8 NA 4.0 07 Sm/Gry Medium sand, trace silt SP Very moist 0.0/0.0 

NA 7.7 Drl<Bm Medium sand, trace silt, potentially contaminated SP \/an, ....,,,.,.1~1 nn L 1.,_..1 

8 NA 
NA No Sample 09 Black Sludge-like material, no hair; mixed with coarse sand Saturated, strong odor, no 0.0/0.0 

12 NA 4.0 
positive readings 

NA 
12 NA 

NA No Sample 

16 NA 4.0 14.9 Black Sludge In coarse sand, with trace gravel Water table 0.0/0.0 

NA 15.5 Tan/Grey Coarse sand, trace gravel SP 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 

METHOD OF ADVANCING BORING: DPT 

@ METHOD OF SOIL SAMPLING: Disposable 2.0-inch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: Approx. 15 ft. bgs 

OTHER OBSERVATIONS: I BORING NO.: AJ-NS-04 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croot 

DRILLED BY (Company/Driller): Technical Drilling Servtces/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY/ 

6" I & CHG.I CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. <OA/0<" STATUS) PROF'L HARO. 

0 NA 00 
NA No Sample 

4 NA 4.0 
NA 

4 NA 04 
NA No Sample 

8 NA 4.0 
NA 

8 NA 08 
NA No Sample 

12 NA 4.0 
NA 

12 NA 
NA No Sample 

16 NA 4.0 14.5 
NA 15.5 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: Disposable 2.0-lnch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 13-1511. bgs 

OTHER OBSERVATIONS: Advanced wtthln 5' northeast of TP-3-02 

( 
BORING NO.: A3-NS-05 

START DATE: 8/28/01 

TRANSCRIBED BY: SAV COMPLETION DATE: 8/28/01 

MONITORING WELL NO.: NA 
ELEVATION FROM: NA CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (moistUR condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
CLR BRKN rock weathering; etc.) METHOD• 

IPID,H2Sl 
LgtBm Fine sand SP 0.0/0.0 

LgtBm Very fine sand, trace silt SP 0.0/0.0 

LgtBm Coarse sand SP 0.0/0.0 

Tan/Grey Coarse sand SP Moist 0.0/0.0 

Rust Coarse sand SP ,._,_, 

Tetra Tech NUS, Inc. 

@ 
I BORING NO.: A3-NS-05 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery BORING NO.: AJ-NS-06 
PROJECT NO.: N4024/4111 ·0322 START DATE: 8/28/01 
LOGGED BY: M. Groot TRANSCRIBED BY: SAV COMPLETION DATE: 8/28/01 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham MONITORING WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: NA CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 

6" I & CHG./ CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD-
LENG. (QA/OC STATUS) PROF'L HARD. fPID, H2S1 

0 NA 00 LgtBm Fine sand SP Damp, not wet 0.0/0.0 
NA No Sample 

4 NA 4.0 

NA 

4 NA 

NA No Sample 
8 NA 4.0 08 Lg!Bm Fine sand, trace gravel (round, medium sized) SP Some streaks of rusty 0.0/0.0 

NA sand observed 

8 NA 

NA No Sample 
12 NA 4.0 

NA 11 Brown Coarse sand, some gravel GS w~•6• t:ahl"' "n~no ntArArf 0.0/0.0 
12 NA 12 Black Sludge to end of boring ( 16 · bgs) Moist 0.0/0.0 

NA No Sample 

16 NA 4.0 

NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 

METHOD OF ADVANCING BORING: DPT 

@ METHOD OF SOIL SAMPLING: Disposable 2.0-inch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 9-11 ft. bgs 

OTHER OBSERVATIONS: I BORING NO.: A3-NS-06 PAGE: 1 OF 1 

Toms Form 
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BORING LOG FOR: Mohawk Tannery BORING NO.: AJ-NS-07 
PROJECT NO.: N4024/4111-0322 START DATE: 8/28/01 
LOGGED BY: M. Croot TRANSCRIBED BY: SAV COMPLETION DATE: 8/28/01 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham MONITORING WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: NA CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or ( moisture condition; odor.1; SCREENING 

6'" I & CHG.I CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD• 
LENG. (QNOC STATUS) PROF'L HARD. [PIO, H2S1 

0 NA 00 Brown Medium sand, trace gravel SP Streaks of black staining 0.0/0.0 
NA No Sample 

4 NA 4.0 
NA 

4 NA 
NA No Sample 

8 NA 4.0 06 Rust Well.graded gravelly sand SW 0.0/0.0 
NA 

8 NA 
NA No Sample 

12 NA 4,0 
No positive instrument 

0.0/0.0 
NA 11 Black Gravelly sand with sludge color and smell _ft .. ,ftft. 

12 NA 12 Black Contaminated, sludge-like material to end of boring (16') No positive readings 0.010.0 

NA No Sample 
16 NA 4.0 

NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 

METHOD OF ADVANCING BORING: DPT 

~ METHOD OF SOIL SAMPLING: Disposable 2.0-lnch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: NA 

OTHER OBSERVATIONS: I BORING NO.: A3-NS-07 PAGE: 1 OF 1 

Ttnus Fonn 00 I 8 



BORING LOG FOR: Mohawk Tannery BORING NO.: A5-NS-01 
PROJECT NO.: N4024/4111-0322 START DATE: 8/28/01 
LOGGED BY: M. Groot TRANSCRIBED BY: SAV COMPLETION DATE: 8/28/01 
DRILLED BY (Company/Driller): Technical Drllllng Services/P. Newsham MONITORING WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: NA CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD (FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 6 .. I &. CHG./ CONSIS. CLASS!FICA T!ON ROCK geological classification; DATA SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD• LENG. (QNOC STATUS) PROF'L HARD. [PID, H2S] 0 NA 00 LgtBm Fine-9rained sand SP 0,0/0,0 
NA No Sample 

4 NA 4.0 1,5 Dr1<Bm Fine sand SP 
NA Moist 

4 NA 04 Dr1<Bm Fine-medium sand SP Moist 0,0/0,0 
NA No Sample 

6 NA 4.0 06 Dr1<Bm 2 thin lenses of dar1< medium sand (approx. 3• thick) SP "40% hair, no hide NA 07 LgtBm Very fine, natural sand SP 
8 NA 08 LgtBm Very fine sand, natural deposits SP Rust noted, no trace of 0.0/0,0 

NA No Sample hair 
12 NA 4.0 

NA 

12 NA 12 Brown Fine, natural sand with deposits SP Moist, no trace of hair 0,0/0.0 
NA No Sample 

16 NA 4.0 

NA 

16 NA 16 Brown Fine, natural sand, trace gravel, rust deposits throughout SP Moist, no trace of hair 0.0/0,0 
NA No Sample 

20 NA 4,0 

NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 
METHOD OF ADVANCING BORING: DPT 

@ METHOD OF SOIL SAMPLING: Disposable 2.0-inch ID Plastlc Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: NA 

OTHER OBSERVATIONS: I BORING NO.: A~S-01 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery BORING NO.: A5-NS-02 
PROJECT NO.: N4024/4111-0322 START DATE: aiw01 
LOGGED BY: M. Croot TRANSCRIBED BY: SAV COMPLETION DATE: 8/28/01 
DRILLED BY (Company/Orlller): Technical Drilling Servlces/P. Newsham MONITORING WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: NA CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 6" I & CHGJ CONSIS. CLASSIFICATION ROCK geological classification; DATA 

SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) MEmOD• 
LENG. (QNOC': STATUS) PROF'L HARD. [PIO H2Sl 0 NA 00 Brown Medium sand, trace gravel, trace root material SP 0.0/0.1 

NA No Sample 
4 NA 4.0 02 Lg!Bm Fine sand with traces of rust coloring SP 

NA 03 DrkBm Medium sand, little gravel, traces of hair SP H,iir in sm,ill olobs 
4 NA 04 LglBm Very fine sand, trace pebbles SP Moist 0.0/0.0 

NA No Sample 
8 NA 4.0 

NA 
8 NA 

NA No Sample 
12 NA 4.0 10 OrkBm Thin, 2· lens of dark brown sand, trace gravel SP Moist, no hair 0.0/0.0 

NA 11 Orange Rusty, flne sand SP u--i., nnhalr 

12 NA 12 Lg!Bm Fine sand, rusty deposit, natural SP No trace of hair 0.0/0.0 
NA No Sample 

16 NA 4.0 14 Lg!Bm Fine sand, trace slh SP No trace of hair 
NA 

16 NA 18 Lg!Bm Very fine sand, trace slit SP 0.010.0 
NA No Sample 

20 NA 4.0 
NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS. Inc. 
METHOD OF ADVANCING BORING: DPT 

@ METHOD OF &OIL SAMPLING: Disposable 2.0-lnch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: NA 

OTHER OBSERVATIONS: I BORING NO.: A5-NS-02 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery BORING NO.: A6-NS-01 
PROJECT NO.: N4024/4111-0322 START DATE: 8/28/01 
LOGGED BY: M. Croot TRANSCRIBED BY: SAV COMPLETION DATE: 8/28/01 
DRILLED BY (Company/Driller): Technical Drilling Seivices/P. Newsham MONITORING WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: NA CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (n>Jisture condition; odors; SCREENING 

6" I & CHG./ CONSIS. CLASSIFICA TfON ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) MEIDOD • 
LENG. iOA!OC STATUS) PROF'L HARD. [PIO, H2S1 

0 NA 00 Brown Topsoil Layer of staining at., 2.5' 0.0/0.0 
NA No Sample 0.5 Brown Stained medium to coarse sand, little gravel SW 

4 NA 4.0 

NA 
4 NA 

NA No Sample 
8 NA 4.0 06 Brown Fine-medium grained stained sand (small streaks) SP 0.0/0.0 

NA 07 Yell/Tan Fine-medium sand SP 
8 NA 

NA No Sample 
12 NA 4.0 10 Grey Fine-medium sand with rusty stains/streaks and thin lenses SP 0.0/0.0 

NA 
12 NA 

NA No Sample 13 Drl<.Bm Medium sand with possible staining SP 0.0/0.0 
16 NA 4.0 

NA 15 Grey Sand with small rusty streaks, trace gravel, brown stains SP 

18 NA 
NA No Sample 

20 NA 4.0 18 LgtBm Coarse sand, some gravel SW 0.0/0.0 

NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 
METHOD OF ADVANCING BORING: DPT 

@ METHOO OF SOIL SAMPLING: Disposable 2.0-lnch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: NA 

OTHER OBSERVATIONS: I BORING NO.: A6-N$-01 PAGE: 1 OF 1 

Ttnus Fonn 0018 



BORING LOG FOR: Mohawk Tannery 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croot 
DRILLED BY (Company/Driller): Technical Drilling Servlces/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEEn PER REC. TIME MAT'L DENSITY/ 

6 .. I & CHGJ CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. (QA/OC STATUS) PROF'L HARD. 

0 NA 00 
NA No Sample 

4 NA 4.0 2.3 
NA 3.8 

4 NA 
NA No Sample 05 

8 NA 4.0 08 
NA 

8 NA 08 
NA No Sample 

12 NA 4.0 
NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: Disposable 2. 0-inch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: NA 

OTHER OBSERVATIONS: 

( ( 

BORING NO.: A6-NS-02 

START DATE: 8/28/01 
TRANSCRIBED BY: SAV COMPLETION DATE: 8/28/01 

MONITORING WELL NO.: NA 
ELEVATION FROM: NA CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (rroisture condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
CLR BRKN rock weathering; etc.) METHODs 

fPID H2Sl 
DrkBm Medium-grained sand SP 0.0/0.0 

Brown Sand with 'Z' wide black stain at 2.3" bgs SP 
DrkBm Some black sand. possibly conamlnated SP 

0.0/0,0 
Black Coarse-grained, stained sand SW Potential waste 

Tan/Yell Fine-medium sand. trace gravel SP 

Brown Clean sand SP 0.0/0.0 

Tetra Tech NUS. Inc. 

~ 
I BORING NO.: A6-NS-02 PAGE: 1 OF 1 

- .......... 



BORING LOG FOR: Mohawk Tannery BORING NO.: A6-NS-03 
PROJECT NO.: N4024/4111-0322 START DATE: 8/28/01 
LOGGED BY: M. Groot TRANSCRIBED BY: SAV COMPLETION DATE: 8/28/01 
DRILLED BY (Company/Driller): Technical Drilling Servlces/P. Newsham MONITORING WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: NA CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 6" I & CHG.I CONSIS. CLASSIFICATION ROCK geological classification; DATA 

SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) MEmoD-
LENG. IOA/QC STATUS) PROF'L HARD. IPID H2Sl 0 NA 00 Brown Medium-grained sand SP 0.0/0.0 

NA No Sample 
4 NA 4.0 

NA 03 DrkBm Fine-medium stained sand, almost black SP 
4 NA 04 LgtBm Medium sand SP 0.0/0.0 

NA No Sample 
8 NA 4.0 

NA 

8 NA 08 Grey Semi-cohesive silty sand SM moist 0.0/0.0 
NA No Sample 

12 NA 4.0 
NA 

12 NA 12 Brown Coarse sand, trace gravel SP Some rusty staining 0.0/0.0 
NA No Sample throughout 

16 NA 4.0 
NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, fnc. 
METHOD OF ADVANCING BORING: DPT 

@ METHOD OF SOIL SAMPLING: Disposable 2.0-inch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: NA 

OTHER OBSERVATIONS: I BORING NO.: AB-NS-03 PAGE: 1 OF 1 

Ttnus FonnOO 



BORING LOG FOR: Mohawk Tannery 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croot 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY/ 

6" I & CHG.I CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. (QA/QC STATUS) PROF'L HARO. 

0 NA 3.0 00 Loose 
NA No Sample 

4 NA 4.0 
NA 

4 NA 4.0 
NA No Sample 

8 NA 4.0 06 Dense 
NA 

8 NA 2.0 
NA No Sample 

12 NA 4.0 10 Very Loose 
NA 

12 NA 2.0 
NA No Sample 13 Loose 

16 NA 4.0 

NA 
16 NA 1.5 

NA No Sample 
20 NA 4.0 18 Very Loose 

NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: Disposable 2.0-lnch ID Plastlc Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 8-10 fl. bgs 

OTHER OBSERVATIONS: 

( 
BORING NO.: A6-NS-04 

START DATE: 9/5/01 
TRANSCRIBED BY: SAY COMPLETION DATE: 9/5/01 

MONITORING WELL NO.: NA 
ELEVATION FROM: NA CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (moistuR condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
CLR BRKN rock weathering; etc.) METHODs 

fP!D, H2Sl 
LgtBm Very fine sand, trace gravel SP 0.0/0.0 

Brown Semi-cohesive sludge, medium sand SP Damp; contaminated, but 0.0/0.0 not hairy 

Sm/Rust Coarse sand, some gravel SW Damp 0.0/0.0 

LgtBm Medium-coarse sand, trace gravel SP Moist 0.0/0.0 

Beige Medium-coarse sand SP Moist 0.0/0.0 

Tetra Tech NUS, Inc. 

@ 
I BORING NO.: AII-NS-04 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery BORING NO.: A7-NS-01 
PROJECT NO.: N4024/4111-0322 START DATE: 8/28/01 
LOGGED BY: M. Groot TRANSCRIBED BY: SAV COMPLETION DATE: 8/28/01 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham MONITORING WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: NA CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEEn PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 

6" I & CHG.I CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weatherihg; etc.) METHOD-
LENG. (QNQCSTATUS) PROF'L HARD. !PIO, H2S] 

0 NA 00 Brown Fine-medium sand SP 0.0/0.0 
NA No Sample 2.5 Yellow 3" of fine sand SP 

4 NA 4.0 2.8 Brown Medium sand SP 
NA 03 LgtBm Fine-medium sand SP 

4 NA 04 loose Grey Medium sand SP Likely fill material 0.0/0,0 
NA No Sample 

8 NA 4.0 

NA 
8 NA 08 Loose Grey Coarse, gravelly sand GW fill 0.0/0.0 

NA No Sample 
12 NA 4.0 

NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 

METHOD OF ADVANCING BORING: DPT 

@ METHOD OF SOIL SAMPLING: Disposable 2.0-lnch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: NA 

OTHER OBSERVATIONS: I BORING NO.: A7-NS-01 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croot 

DRILLED BY (Company/Driller): Technical Drilling Servlces/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY! 

6" I & CHG./ CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. (QA/OC STATUS) PROF'L HARO. 

0 NA 00 Loose 
NA No Sample 

4 NA 4.0 
NA 

4 NA 
NA No Sample 05 

8 NA 4.0 5.3 
NA 

8 NA 08 Loose 
NA No Sample 

12 NA 4.0 
NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: OPT 

METHOD OF SOIL SAMPLING: Disposable 2. 0-inch ID Plastic Sampling Sleeve 

METHOD OF ROCK CORING: NA 
GROUNDWATER LEVELS: NA 

( 

TRANSCRIBED BY: SAV 

ELEVATION FROM: NA 

MATERIAL 
CLASSIFICATION 

CLR 

Grey/Tan Medium sand 

Black Small black spot, possible contamination 
Grey/Tan Medium sand 

Grey/Bm Gravelly, coarse sand 

OTHER OBSERVATIONS: Advanced approximately 23' north of TP-7-09, near southwest comer of building 

BORING NO.: A7-NS-02 

START DATE: 8/28/01 
COMPLETION DATE: 8/28/01 

MONITORING WELL NO.: NA 
CHECKED BY: 

uses REMARKS FIELD 
or (moistwe condition; odors; SCREENING 

ROCK geological classification; DATA 
BRKN rock weathering; etc.) METHOD• 

rPID, H2Sl 
SP 0.0/0.0 

0.0/0.0 
SP 
SP 

SW 0,0/0.0 

Tetra Tech NUS, Inc. 

@ 
I BORING NO.: A7-NS-02 PAGE: 1 OF 1 
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APPENDIX D 

- SAMPLE BORING LOG SHEETS 



( 
BORING LOG FOR: Mohawk Tannery - Manual Coring BORING NO.: SL-101 
PROJECT NO.: N4024/4111-0322 START DATE: 9/11/01 
LOGGED BY: M. Croot TRANSCRIBED BY: LJD COMPLETION: DATE: 9/11/01 
DRILLED BY (Company/Driller): TtNUS/K. O'Nefll, S. Vetere MON. WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD (FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moistun: condition; odors; SCREENING 6" I & CHG.I CONSIS. CLASSIFICATION ROCK geological classification; DATA SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) ME7110D • LENG. (QA/OC ST A TUS) PROF'L HARD. [PID,H2Sl 0 00 Loose Black Water Surface H20 325 during 
9.8 1030 0.5 sampllng 

5 MT-SL-101-0010 Sludge, very wet voe grab sample PID=3.4 in BZ 
10 collected at 1.0' bgs 

H2S=3.9 In BZ 
5 

1035 
VOA grab sample 10 MT-SL-101-0010 08 Dense Gray Sludge btt drier, semi-cohesive 
collected at 8.0' bgs 

1115 

Sludge homogenized 

And Sampled 

Hammer to 10.2· (refusal) 

With manual slide hammer 

TYPE OF DRILLING RIG: Boat - Manual Coring Tetra Tech NUS. Inc. 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 

METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 

Manual Direct Push/Slide Hammer 

2" ID Sch. 80 PVC 

NA 

Surface Water (0.6' Deep) 

6.4 feet of sample extruded ~ 
OTHER OBSERVATIONS: BORING NO.: SL-101 PAGE: OF 

Ttnus Fonn 00 I 8 



BORING LOG FOR: Mohawk Tannery - Manual Coring BORING NO.: SL-102 
PROJECT NO.: N4024/4111-0322 START DATE: 9/11/01 
LOGGED BY: M. Croot TRANSCRIBED BY: LJD COMPLETION: DATE: 9/11/01 
DRILLED BY (Company/Driller): TtNUS/K. O'Neill, S. Vetere MON. WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 

6"" I & CHG.I CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) MEmOD-
LENG. <ONOC STATUS) PROF"L HARD. IH2S/PIDI 

0 00 Blk/gm Water 0.0/0.0 in BZ 
11 1245 0.5 Loose Black Sludge, very wet voe grab sample 

5 MT-SL-102-0011 collected at 2' bgs. 

11.8 

5 

1245 

10 MT-SL-102-0011 8.5 Dense Black Clayey sludge voe grab sample 
rnll-•n,j at 9' hnc 

Hammered to 11.8' refusal 

with manual slide hammer 

TYPE OF DRILLING RIG: Boat - Manual Coring Tetra Tech NUS, Inc. 

METHOD OF ADVANCING BORING: Manual Direct Push/Slide Hammer 

@ METHOD OF SOIL SAMPLING: 2" JD Sch. 60 PVC -6 of sample extruded 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: Surface Water (0.5' Deep) . 
OTHER OBSERVATIONS: I BORING NO.: SL-102 PAGE: 1 OF 1 

Ttnus Form 0018 



BORING LOG FOR: Mohawk Tannery - Manual Coring 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croot 
DRILLED BY (Company/Driller): TtNUS/K. O'Neill, S. Vetere 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY/ 

6" I & CHG.I CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. /OA/OC STATUS) PROF'L HARD. 

0 00 
6.4 1130 0.6 Loose 

5 MT-SL-103-0010 
10.6 

5 
1136 

10 MT-SL-DUP-06 08 Dense 

' 

TYPE OF DRILLING RIG: Boat - Manual Coring 

METHOD OF ADVANCING BORING: Manual Direct Push/Slide Hammer 
METHOD OF SOIL SAMPLING: 'Z' ID Sch. 80 PVC 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: Surface Water (0.6' Deep) 

OTHER OBSERVATIONS: 

( 
BORING NO.: SL-103 

START DATE: 9/17/01 
TRANSCRIBED BY: LJD COMPLETION: DATE: 9/17/01 

MON. WELL NO.: NA 
ELEVATION FROM: CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (moislun: condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
CLR BRI<N rock weathering; etc.) METHOD• 

I PID/H2Sl 
Water 307/999 

Black Sludge, very wet 0.0/0.0 In BZ 

477/999 
0.0/0.0 In BZ 

Blk/Gry Clayey sludge, hair 30% 

End of Boring 
Refusal at 10.6 ' 

Tetra Tech NUS, Inc. 

8.9 feet of sample extruded @ 
I BORING NO.: SL-103 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery- Manual Coring BORING NO.: SL-104 

PROJECT NO.: N4024/4111-0322 START DATE: 9/17/01 ---
LOGGED BY: M. Groot TRANSCRIBED BY: LJD COMPLETION: DATE: 9/17/01 

DRILLED BY (Company/Driller): TtNUS/K. O'Neill, S. Vetere MON. WELL NO.: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET} PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 

6" I & CHG./ CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) MET110D • 
LENG. (QA/QC ST A TUS) PROF'L HARD. [PID,H2Sl 

0 00 Water 78/417 

6.8 1430 0.2 Black Sludge, wet 0.0/0.0 in BZ 

5 MT-SL-104-0010 

9.8 

5 >300/>600 

0.0/0.0 in BZ 

10 

10 

End of Boring 

Refusal at 9.8' 

TYPE OF DRILLING RIG: Boat - Manual Coring Tetra Tech NUS, Inc. 
METHOD OF ADVANCING BORING: Manual Direct Push/Slide Hammer 

~ METHOD OF SOIL SAMPLING: 2• ID Sch. 80 PVC 8.8 feet of sample extruded 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: Surface Water (0.2' Deep) 

OTHER OBSERVATIONS: I BORING NO.: SL-104 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croat 
DRILLED BY (Company/Driller): Technical Drilling Servfces/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY/ 

6" I & CHG.I CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. (ONOC STATUS) PROF'L HARD. 

0 NA 2.4 1000 00 Loose 
NA MT-SO-A2-OVCOMP 

4 NA 4.0 portion for composite 2.3 Loose 
NA 

4 NA 3.0 05 Very 
NA 1015 Loose 

8 NA 4.0 MT-SL-201-0616 5.5 Loose 
NA 

8 NA 3.0 8.8 Dense 
NA 1015 

12 NA 4.0 MT-SL-201-0616 11 Loose 
NA 12 

12 NA 2.5 Loose 
NA 1015 

16 NA 4.0 MT -SL-201-0616 

NA 
16 NA 2.0 16' Loose 

NA 

18 NA 2.0 18 

NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: 2" ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 

( 

BORING NO.: SL-201 

START DATE: 8/29/01 
TRANSCRIBED BY: LJD COMPLETION: DATE: 8/29/01 

TOTAL DEPTH: 18' 

ELEVATION FROM: CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (moisture condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
CLR BRKN rock weathering; etc.) METHOD-

IPID/H2Sl 
Lgt. Bm Fine sand SP 0.0/0.0 

voe grab sample 

Lgt. Bm Sand. fine-medium SP 
collected at 1.5' bgs 

Brown Medium sand, trace sludge, trace gravel SP Trace Gravel 0.0/0.0 

Black Sludge, medium-coarse voe grab sample 
collected at 7.0' bgs 

Black Sludge, fine. semi-cohesive. trace hair 0,0/0.0 

Black Sludge, medium coarse 

Black Sludge, coarse-medium, saturated 0.0/0.0 

Black Bedrock and gravel material GW Wet 

Refusal at 18' bgs (bedrock) 

Tetra Tech NUS, Inc. 

~ 
I BORING NO.: SL-201 PAGE: 1 OF 1 

Ttnus Form 0018 



BORING LOG FOR: Mohawk Tannery - DPT BORING NO.: SL-202 
PROJECT NO.: N4024/4111-0322 START DATE: 8/29/01 
LOGGED BY: M. Croat TRANSCRIBED BY: LJD COMPLETION: DATE: 8/29/01 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham TOTAL DEPTH: 20' 
GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD (FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition: odors; SCREENING 6" I & CHG.I CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD• 
LENG. !OA/OC ST A TUS) PROF'L HARD. PIO 

0 NA 2.5 1130 00 V. Loose Topsoil, roots (pnrag) SW 0.0 
NA MT-SO-A2-OVCOMP voe grab sample 

4 NA 4.0 portion for composite 02 Loose Lgt. Bm Sand , fine-medium SP collected at 2. 7' bgs 

NA 03 Loose Dk. Bm Sand, damp 
4 NA 2.0 SP Smells awful, damp 0.0 

NA 1200 
B NA 4.0 MT-SL-202-0717 voe grab sample 

NA 07 Loose Black Sludge material, medium-coarse 
collected at 6' bgs 

8 NA 4.0 08 Dense Green Clayey sludge, very fine, cohesive Moist 0.0 
NA 1200 

12 NA 4.0 MT-SL-202-0717 10 Dense Black Sludge, moist, shiny voe grab sample NA 
collected atjj,2' bas 

12 NA 4.0 0.0 
NA 1200 

16 NA 4.0 MT-SL-202-0717 

NA 15 Dense Gray Clayey material, moist 
16 NA 3.5 1200 0.0 

NA MT-SO-A2-UNCOMP 17.5 Dense Gray Silty sand, cohesive, moist SM 
voe grab sample 20 NA 4.0 portion for composite 
collected at 18.3' bgs 

NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetrn Tech NUS, Inc. 
METHOD OF ADVANCING BORING: DPT 

@ METHOD OF SOIL SAMPLING: 2· ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 
GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: I BORING NO.: SL-202 PAGE: 1 OF 1 

sf 



BORING LOG FOR: Mohawk Tannery - DPT 
PROJECT NO.: N402414111-0322 
LOGGED BY: M. Croot 

DRILLED BY (Company/Driller): Technical Drilling Servlces/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEETI PER REC. TIME MAT'L DENSITY/ 

6" I & CHG.I CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. (QNOC STATUS) PROF'L HARO. 

0 NA 2.0 1215 00 Loose 
NA MT .SO-A2-OVCOMP 

4 NA 4.0 portion for composite 
NA 03 Dense 

4 NA 3.5 4.6 Very Loose 
NA 1230 

8 NA 4.0 MT .SL-203-0619 06 Loose 
NA 07 Dense 

8 NA 2.5 

NA 1230 

12 NA 4.0 MT-SL-203-0619 

NA 11 Dense 
12 NA 2.0 

NA 1230 

16 NA 4.0 MT-SL-203-0619 14 Dense 
NA 

16 NA 3.0 16 Dense 
NA 1230 

19 NA 3.0 MT-SL-203-0619 

NA 

19 NA 1.0 19 V. Dense 
NA No underlying soil 

22 NA 3.0 sample collected 

NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: T 10 disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 

( 
BORING NO.: SL-203 

START DATE: 8/29101 
TRANSCRIBED BY: LJD COMPLETION: DATE: 8/29/01 

MON. WELL NO: NA 
ELEVATION FROM: CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (moisture condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
CLR BRKN rock weathering; etc.) METHOD-

PIO 
Brown Sand, medium, trace gravel (smell), trace roots SP 0.0 

DrkBm Sand, coarse, little gravel SW 

LgtBm Sand, medium SP 0.0 

Black Sludge, coarse grain, moist 

Blk/Gry Fine grain, cohesive, clayey sludge, 

0.0 

Black Ane grain, not clayey, sludge 
0.0 

Black Sludge, wet-saturated 

Black Sludge, saturated 0.0 

~~~• -~• AT 19' 

Blk/Gry Weathered rock 0.0 

2nd TRY--
REFUSAL AT 22' 

Tetra Tech NUS, Inc. 

@ 
I BORING NO.: SL-203 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery- DPT BORING NO.: SL-204 

PROJECT NO.: N4024/4111-0322 START DATE: 8mt01 
LOGGED BY: M. Croat TRANSCRIBED BY: LJD COMPLETION: DATE: 8/29/01 

DRILLED BY (Company/Driller): Technical Drilling Servlces/P. Newsham MON. WELL NO: NA 

GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

.. 
DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 

(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition: odors: SCREENING 

6" I & CHG.I CONSIS. CLASSIFICATION ROCK geological classilicalion; DATA 

SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering: etc.) METHOD• 

LENG. IOA/OC STATUS\ PROF'L HARD. PIO 

0 NA 3.0 1355 00 Loose Lgt. Bm Sand, medium grain SP 0.0 

NA MT-SO-A2-OVCOMP 

4 NA 4.0 portion for composite 2.5 Dense Ork. Bm Sand, fine-medium SP 
VOC grab sample 

NA .-n11Arl"'1 at 3' '-~• 

4 NA 3.2 0.0 

NA 1415 Loose 
voe grab sample 

8 NA 4.0 MT-SL-204-0618 06 V. Loose Lgt. Bm Sand, trace gravel SP 
collected at 5.5' bgs 

NA 6.8 Dense Black Sludge, moist, coarse grain 

8 NA 4.0 1415 0.0 

NA MT-SL-204-0618 09 Dense Gray Silty-clayey, cohesive sludge 

12 NA 4.0 10 V. Dense Black Sludge, coarse grain 

NA 
12 NA 4.0 12 Dense Black Sludge, saturated 0.0 

NA 1415 

18 NA 4.0 MT-SL-204-0618 

NA 
16 NA 3.0 1530 18 Dense Gm/Gry Fine sand, trace silt SP 

NA MT-SO-A2-UNCOMP 18.5 Dense Black 2· band of contamination, sludge 

20 NA 4.0 portion for composite 18.8 Dense Gm/Gry Fine sand, trace silt SP 

NA 19.5 Dense Black 2" band of contamination, sludge 

20 NA 1.0 19.8 Dense Gm/Gry Fine sand, trace silt SP 

NA 
21 NA 1.0 20 Dense Gm/Gry Bottom material, covered w/black leachate 

NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 

METHOD OF ADVANCING BORING: DPT 

~ METHOD OF SOIL SAMPLING: 2• ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: I BORING NO.: SL-204 PAGE: 1 OF 1 

Ttnus Form 00 I 8 



BORING LOG FOR: Mohawk Tannery. DPT 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croot 

DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEEn PER REC. TIME MAT'L DENSITY/ 

6" I & CHG.I CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. (QNOC STATUS) PROF"L HARD. 

0 3.7 1510 00 Dense 

MT-SO-A2-OVCOMP 
4 4.0 portion for composite 

4 4.0 

1515 
8 4.0 MT-SL-205-0616 06 Dense 

6.6 Dense 
8 3.3 

1515 

12 4.0 MT -SL-205-0616 10 Dense 

12 3.3 12 Dense 
1515 

16 4.0 MT-SL-205-0616 

16 3.1 1530 16 Dense 

MT-SO-A2-UNCOMP 

20 4.0 portion for composite 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: 2" ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 

( 
BORING NO.: SL-205 

START DATE: 8/29/01 
TRANSCRIBED BY: LJD COMPLETION: DATE: 8/29/01 

MON. WELL NO: NA 
ELEVATION FROM: CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (moisture condition: odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
CLR BRKN rock weathering; etc.) METHOD• 

PID 
Brown Sand, fine grained SP 

voe grab sample 
collected at 3' bgs 

Brown Sand, fine, stained w/biack SP 

Black Sludge, some sand 

Black Sludge, moist, no sand voe grab sample 
- 11..,..--' Al 11' hn~ 

Black Sludge, saturated 

Gray Silty sand, wet SP voe grab sample 
collected at ff bgs 

Tetra Tech NUS, Inc. 

~ 
I BORING NO.: SL-205 PAGE: 1 OF 1 

Ttnus Form 0018 



BORING LOG FOR: Mohawk Tannery - DPT BORING NO.: SL-301 
PROJECT NO.: N4024/4111-0322 START DATE: 8/30/01 
LOGGED BY: M. Croot TRANSCRIBED BY: LJD COMPLETION: DATE: 8/30/01 

DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham MON. WELL NO: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

.. 
DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moistun: condition; odors; SCREENING 

6" I & CHG.I CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD-
LENG. (QN(')("' STATUS\ PROF'L HARD. fFID/H2Sl 

0 NA 3.0 1230 00 Loose Tan Fine sand SP Dry 0.010.0 
NA MT -SO-A3-OVCOMP 

4 NA 4.0 portion for composite 02 Loose Brown Sludge, hair material voe grab sample 

NA collected at 2 bgs 

4 NA 3.0 1230 voe grab sample 0.0/0.0 
NA MT-SL-301-0208 collected at 4 · bgs 

8 NA 4.0 08 Loose Tan Sand, light. medium SP 

NA 
8 NA 3.0 1235 voe grab sample 0.0/0.0 

NA MT-SO-A3-UNCOMP collected at 7' bgs 

12 NA 4.0 Portion for composite 

NA 12 

End of Boring at 12' bgs 

No Refusal 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS. Inc. 
METHOD OF ADVANCING BORING: DPT 

@ METHOD OF SOIL SAMPLING: 2· ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: I BORING NO.: SL-301 PAGE: 1 OF 1 

Ttnus Form 0018 



BORING LOG FOR: Mohawk Tannery - DPT 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croot 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY/ 

6" I & CHG.I CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. (QA/OC STATUS) PROF'L HARD. 

0 3.0 1300 00 Dense 
MT -SO-A3-OVCOMP 

4 4.0 portion for composite 
03 Dense 

4 4.0 
1305 

8 4.0 MT-SL-302-0309 

8 3.0 
1315 09 Dense 

12 4.0 MT -SO-A3-UNCOMP 
portion for composite 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: OPT 

METHOD OF SOIL SAMPLING: 2• ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 

( 

BORING NO.: SL-302 

START DATE: 8/30/01 
TRANSCRIBED BY: LJD COMPLETION: DATE: 8/30/01 

MON. WELL NO: NA 
ELEVATION FROM: CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (moisture condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
CLR BRXN rock weathering; etc.) METHOD• 

fFID/H2SJ 
LgtBm San<l,fine SP voe grab sample 0.0/0.0 

collected at 2' bgs 

Brown Contamination, hair "'"' •'"""n hut mlxArl 
voe grab sample 0.0/0.0 
collected at 4' bgs 

voe grab sample 
rnll .. rt"'1 at 7' hn~ 

0.0/0,0 

Brown Sand, some rusty stains SP voe grab sample 
collected at 9'bgs 

End of Boring at 12' bgs 
No Refusal 

Tetra Tech NUS, Inc. 

~ 
I BORING NO.: SL-302 PAGE: 1 OF 1 

Ttnus Form 00 I 8 



BORING LOG FOR: Mohawk Tannery BORING NO.: SL-303 
PROJECT NO.: N4024/4111-0322 START DATE: 8/30/01 
LOGGED BY: M. Croot TRANSCRIBED BY: LJD COMPLETION: DATE: 8/30/01 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham MON. WELL NO: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 

6" I & CHGJ CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD-
LENG. (QA/OC ST A TUS) PROF'L HARD. fFID/H2S] 

0 NA 3.0 1340 00 Loose LgtBm Fine-medium sand SP voe grab sample 0.0/0.0 
NA MT -SO-A3-OVCOMP collected at 1 · bgs 

4 NA 4.0 portion for composite 
NA 

4 NA 3.6 

NA 

8 NA 4.0 1350 06 Dense Brown Silty, sludgey material SM 
Mixed Sludge, 0.0/0.0 voe grab sample NA MT-SL-303-0618 ~nlJ-1~ al 7' hn~ 

8 NA 4.0 

NA 1350 88.0/0.0 
12 NA 4.0 MT-SL-303-0618 10 Dense Blaek Sludge, Moist voe grab sample 

(8-12'bgs) 
NA r,,11..,_,-' RI 11' hn~ 

12 NA 3.0 

NA 1350 

16 NA 4.0 MT-SL-303-0618 14 Loose Blk/Gry Coarse, sandy materiat SP 
voe grab sample 0.0/0.0 
collected at 14' bgs 

NA 

16 NA 3.0 

NA 1410 18 Dense Blaek Thin lens (2-3") sludge voe grab sample 0.0/0.0 

20 NA 4.0 MT -SO-A3-UNCOMP 19 Dense Gray Wet, clayey material SC 
collected at 18' bgs 

NA portion for composite 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 

METHOD OF ADVANCING BORING: DPT 

® METHOD OF SOIL SAMPLING: 2" 10 disposable plastic sleeve 

METHOD OF ROCK CORING: NA 
GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: I BORING NO.: SL-303 PAGE: 1 OF 1 

Ttnu 



BORING LOG FOR: Mohawk Tannery 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croot 
DRILLED BY (Company/Driller): Technical Drilling Servlces/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY/ 

6" I & CHG.I CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. IOA/QC STATUS) PROF'L HARD. 

0 2.3 0900 00 Loose 
MT-SO-A4-OVCOMP 

4 4.0 portion for composite 3.4 Dense 

4 3.5 

0910 05 Dense 
8 4.0 MT-SL-401-0511 

8 3.0 

0910 
12 4.0 MT-SL-401-0511 

11 Dense 
no underlying soil 

sample collected 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: 2" ID disposable plastic &leeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 

CLR 

Brown 

Dll<..Bm 

Black 

Gray 

OTHER OBSERVATIONS: Gravel at bottom appears contaminated, strong odor 

( 

BORING NO.: SL-401 
START DATE: 8/30/01 

TRANSCRIBED BY: WD COMPLETION: DATE: 8/30/01 

MON. WELL NO: NA 
ELEVATION FROM: CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (moisture condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
BRKN rock weathering; etc.) METHOD• 

fFIDiH2S1 
Fine sand SP 0.0/0.3 

Fine sand SP voe grab sample 
collected at 2.8' bgs 
pn .. .,;hlv transitional 

Sludge, moist, trace gravel 

voe grab sample 
140/0.6 

rnll..,....,. at 7' hn" 

Strong odor, could be 
3.3/0.6 

Gravel, flat GW .. rnrk 

End of Boring 

Refusal at 12.5' bgs 

Tetra Tech NUS, Inc. 

~ 
I BORING NO.: SL-401 PAGE: 1 OF 1 

Ttnus Form 0018 



BORING LOG FOR: Mohawk Tannery BORING NO.: SL-402 
PROJECT NO.: N4024/4111-0322 START DATE: 8/30/01 
LOGGED BY: M. Croat TRANSCRIBED BY: LJD COMPLETION: DATE: 8/30/01 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham MON. WELL NO: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD (FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 6 .. I & CHG.I CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD-
LENG. (QNOC STATUS) PROF'L HARD. fFID/H2S1 

0 3.7 0940 00 Loose Brown Fine sand SP 41.7/bkgd' 
MT-SO-A4-OVCOMP 

4 4.0 portion for composite voe grab sample 

03 Dense Black Sludge, moist 
collected at 2.2' bgs 

4 4.0 voe grab sample 255. 2/bkgd" 
1000 collected at 3.6' bgs 

6 4.0 MT-SL-402-0311 
voe grab sample 
collartorl at 6 6' hnc 

8 4.0 1000 06 Black Sludge, saturated voe grab sample 21.4/bkgd' 
MT-SL-402-0311 collected at 9' bgs 

12 4.0 10 Black Sludge, moist voe grab sample 
1050 11 Gray Gravel, weathered rock •strong odor' GW r.nllarta,< Rt 11.5' hnc 

MT-SL-A4-UNCOMP 

portion for composite 

(11-12' bgs) End of Boring at 12' bgs 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 

METHOD OF ADVANCING BORING: DPT 

@ METHOD OF SOIL SAMPLING: 2" ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 'Background H2S readings of 0.3-0.5 ppm I BORING NO.: SL-402 PAGE: 1 OF 1 

Ttnus Fa 



BORING LOG FOR: Mohawk Tannery- DPT 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croot 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY/ 

6" I & CHG./ CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. (QNOC ST A TUS) PROF"L HARD. 

0 NA 3.0 1020 00 Loose 
NA MT-SO-A4-0VeOMP 

4 NA 4.0 portion for composite 3.6 Loose 
NA 3.8 Loose 

4 NA 3.2 
NA 1030 05 Dense 

8 NA 4.0 MT-SL-403-0510 
NA 

6 NA 4.0 1030 
NA MT-SL-403-0510 

12 NA 4.0 1040 10 Loose 
NA MT -SO-A4-UNeOMP 

portion for composite 

(10-12' bgs) 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: 2" ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 'Background H2S readings of 0.3-0.5 ppm 

( 
BORING NO.: SL-403 

START DATE: 8/30/01 
TRANSCRIBED BY: LJD COMPLETION: DATE: 8/30/01 

MON. WELL NO: NA 
ELEVATION FROM: CHECKED BY: 

., .. -
uses REMARKS FIELD 

MATERIAL or (moistun: condition; odors; SCREENING 
CLASSIFICATION ROCK geological classification; DATA 

CLR BRKN rock weathering; etc.) METHOD• 
IFID/H2Sl 

Brown Fine sand, tiny black specs SP 0.0/bkgd' 

Brown Moist-saturated, log (wood) material voe grab sample 

Brown Fine sand SP 
collected at 2.6' bgs 

136/bkgd' 
Black Sludge, moist 

voe grab sample 
~-11-,,.,. at 7' hn~ 

voe grab sample 91.7/bkgd' 
collected at 9' bgs 

Brown Fine sand SP 
voe grab sample 
_,,..,..,.,. "' 11' Iv,~ 

End of Boring at 12' bgs 

Tetra Tech NUS, Inc. 

~ 
I BORING NO.: SL-403 PAGE: 1 OF 1 

Ttnus Form 0018 



BORING LOG FOR: Mohawk Tannery BORING NO.: SL-501 
PROJECT NO.: N4024/4111-0322 START DATE: 9/4/01 
LOGGED BY: M. Croot TRANSCRIBED BY: LJD COMPLETION: DATE: 9/4/01 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham MON. WELL NO: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD (FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 6" I & CHG.I CONSIS. CLASSIFICATION ROCK geological classification; DATA SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD= 
LENG. (QNOC STATUS) PROF'L HARD. [PID/H2Sl 0 NA 2.0 00 Loose Tan Sand, fine-medium, trace gravel SW voe grab sample 0.010.0 

NA 0945 collected at 1' bgs 
4 NA 4.0 MT-SL-501-0020 

NA 

4 NA 3.5 04 Loose LgtBm Sand, very fine, poorly grated SP 0.0/0.0 
NA 0945 

8 NA 4.0 MT-SL-501-0020 VOC grab sample 

NA collected at 6' bgs 

8 NA 3.7 0.0/0.0 
NA 0945 09 Loose Rusty Fine sand SP 

12 NA 4.0 MT-SL-501-0020 10 Loose Brown Sand, very fine, trace brown streaks SP voe grab sample 

NA collected at 1 O' bgs 

12 NA 3.5 0.0/0.0 
NA 0945 13 Dense Beige Very fine sand with brown stains, rust stain SP 

16 NA 4.0 MT-Sl-501-0020 14 Dense Beige Sand, very fine, poorly graded SP 
voe grab sample 
collected at 14 · bgs NA 

16 NA 3.0 16 Loose Gry/Bge Sand, fine, poorly graded SP 0.0/0.0 
NA 0945 17 Loose Gry/Bge Sand, medium-coarse, poorly graded SP 

20 NA 4.0 MT-SL-501-0020 voe grab sample 
collected at 16' bgs 

NA 

20 NA 2.0 0.0/0.0 
NA 

24 NA 4.0 22 V.Loose Gray Sand, medium-coarse, poorly graded SP 

NA 

End of Boring at 24 · bgs 

No Refusal 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 

METHOD OF ADVANCING BORING: OPT 

@ METHOD OF SOIL SAMPLING: 2" 10 disposable plastic sleeve 

METHOD OF ROCK CORING: -13" Elevation change from TP-4-03 and SL-501 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: No overlying or underlying soil samples collected I BORING NO.: SL-501 PAGE: 1 OF 1 

T -- - -



BORING LOG FOR: Mohawk Tannery 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Crool 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY/ 

6" I & CHG.I CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. (QA/OC STATUS) PROF'L HARD. 

0 NA 3.0 00 V.Loose 
NA 1020 

4 NA 4.0 MT-SL-502-0012 02 Dense 
NA 03 Loose 

4 NA 4.0 04 Loose 
NA 1020 

8 NA 4.0 MT -SL-502-0012 
NA 

8 NA 4.0 08 Loose 
NA 1020 

12 NA 4,0 MT -SL-502-0012 
NA 

12 NA 3.0 12 Loose 
NA 

16 NA 4.0 

NA 15 Dense 
16 NA 3.0 18 Dense 

NA 

20 NA 4.0 

NA 

20 NA 3.5 20 Dense 
NA 

24 NA 4.0 

NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: 2" ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 

CLR 

Brown 

Ork. Bm 

Brown 
Gry/Bm 

Tan 

Rusty 

Gry/Bm 

Beige 

Tan 

OTHER OBSERVATIONS: No overlying or underlying soil samples collected 

( 

BORING NO.: SL-502 
START DATE: 9/4/01 

TRANSCRIBED BY: LJD COMPLETION: DATE: 9/4/01 

MON. WELL NO: NA 
ELEVATION FROM: CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (moisture condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
BRKN rock weathering; etc.) ME11fOD• 

IPID/H2Sl 
Fine-medium sand SP 0.0/0.0 

Fine sand, damp, appears contaminated SP voe grab sample 
Fine-medium sand SP r.nllectArl _at 3 A' hn~ 
Fine-medium sand, poorly graded SP 0.0/0.0 

VOC grab sample 
collected at 5' bgs 
voe grab sample 
r.nllortorl at 7' bas 

Sand, medium, poorly graded SP 0.0/0,0 
voe grab sample 
collected at 9' bgs 

Medium sand, stained, damp SP 

Very fine sand, poorly graded SP 

Sand, very fine SP 

Very fine sand, some silt SP 

End of Boring at 24' bgs 

No Refusal 

Tetra Tech NUS, Inc. 

@ 
I BORING NO.: SL-502 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery BORING NO.: SL-503 
PROJECT NO.: N4024/4111-0322 START DATE: 9/4/01 
LOGGED BY: M. Croot TRANSCRIBED BY: LJD COMPLETION: DATE: 9/4/01 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham MON. WELL NO: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 

6" I & CHG./ CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN roek weathering; etc.) METHOD-
LENG. (QA/OC ST A TUS) PROF'L HARD. rPID/H2S1 

0 NA 2.6 00 Loose Brown Fine-medium sand. trace gravel SP 0.010.0 

NA 1040 
4 NA 4.0 MT-SL-503-0012 voe grab sample 

NA 03 Loose Drl<.Bm Sand with wood material, trace gravel SP c-.ollected at '> a· ""~ 
4 NA 3.0 0.010.0 

NA 1040 
8 NA 4.0 MT-SL-503-0012 06 V. Loose Drl<.Bm Medium-<:oarse sand, trace gravel SP voe grab sample 

NA 
collected at 6' bgs 

8 NA 3.0 06 Dense Drl<.Bm Very organic, trace silt, still poorly graded SP 0.0/0.0 

NA 1040 voe grab sample 

12 NA 4.0 MT-SL-503-0012 
collected at 9' bgs 

NA 11 Loose Tan Sand, medium-<:oarse SP 

12 NA 2.0 

NA 
16 NA 4.0 14 Loose Tan Sand, medium-<:oarse SP 

NA 
16 NA 2.0 

NA 

20 NA 4.0 16 V. Loose Rusty Coarse grain, rusty stained SP 
NA 19 Loose Beige Sand, very fine SP 

End of Boring at 20' bgs 
No Refusal 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 
METHOD OF ADVANCING BORING: DPT 

@ METHOD OF SOIL SAMPLING: 2· ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: No overlying or underlying soil samples collected I BORING NO.: SL-503 PAGE: 1 OF 1 

Ttnus Form 00 I 8 



BORING LOG FOR: Mohawk Tannery 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croot 

DRILLED BY (Company/Driller): Technical Drilling Servlces/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING ~ DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY/ 

6" I & CHG./ CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. (QNOC STATUS) PROF'L HARD. 

0 NA 3.0 0840 00 Loose 
NA MT -SO-A6-OVCOMP 

4 NA 4.0 portion for composite 
NA (0-5' bgs) 

4 NA 3.0 

NA 05 Dense 
8 NA 4.0 

NA 07 Dense 
8 NA 3.0 

NA 0905 
12 NA 4.0 MT-SL-601-0711 

NA 11 Loose 
12 NA 2.0 0910 12 V. Loose 

NA MT -SO-A6-UNCOMP 
16 NA 4.0 portion for composite 

NA 

TYPE OF DRILLING RIG: Track-MountedGeoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: 'Z' ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 

( 

BORING NO.: SL-601 
START DATE: 9/5/01 

TRANSCRIBED BY: LJD COMPLETION: DATE: 9/5/01 

MON. WELL NO: NA 
ELEVATION FROM: CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (moisture condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
CLR BRKN rock weathering; etc.) MElliOD = 

rPIDIH2SJ 
Brown Sand, fine-medium, poorly graded SP 0.0/0.0 

voe grab sample 
collected at 2' bgs 

104/0,0 

Bm/Gry Transitioning from sand lo sludge SP (0.0inBZ) 

voe grab sample 
Black Sludge, damp, cohesive coll""'"" ::ii 7' hnc 

30.2/0.0 
Voe grab sample 
collected at 9' bgs 

Orange Coarse sand SP 

Orange Coarse sand, trace gravel SP 

voe grab sample 
~.,..,_,..,. :>t 15' hno 

End of Boring at 18' bgs 

No Refusal 

Tetra Tech NUS, Inc. 

@ 
I BORING NO.: SL-601 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery BORING NO.: SL-602 
PROJECT NO.: N4024/4111-0322 START DATE: 9/5/01 
LOGGED BY: M. Groot TRANSCRIBED BY: LJD COMPLETION: DATE: 9/5/01 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham MON. WELL NO: NA 
GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

" ' -... -.~ ... DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD (FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 6" I & CHG./ CONSIS. CLASSIFICA T!ON ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD~ 
LENG. (ONOC ST A TUSl PROF'L HARD. !PID/H2S1 0 NA 3.0 0910 00 Loose Tan Fine-medium sand, poorly graded SP 0.0/0.0 

NA MT-SO-A6-OVCOMP voe grab sample 
4 NA 4,0 portion for composite collected at 2' bgs 

NA 
4 NA 4.0 

NA 0925 05 Dense Black Sludge, cohesive, moist, hair 63.1/0.0 
8 NA 4.0 MT-SL-602-0509 voe grab sample 0.0 in BZ 

collected at 6' bgs NA 
8 NA 4.0 

NA 0935 09 Loose Brown Sand, coarse, round particles SP 74.3/0.0 
12 NA 4.0 MT-SO-A6-UNCOMP voe grab sample 

0.0 in BZ 
collected at 1 O' bgs and NA portion for composite 11' Mc 

End of Boring at 12' bgs 

No Refusal 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 

METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 

OPT 

2" ID disposable plastic sleeve 

NA @ 
OTHER OBSERVATIONS: BORING NO.: SL~02 PAGE: 1 OF 
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BORING LOG FOR: Mohawk Tannery 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: M. Croat 

DRILLED BY (Company/Driller): Technical Drilling Services/ P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY/ 

6" I & CHG./ CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. (QAIOC STATUS) PROF'L HARD. 

0 NA 4.0 00 Dense 
NA 0950 

4 NA 4.0 MT-SL-603-0007 
NA 

4 NA 4.0 
NA 0950 

6 NA 4.0 MT-SL-603-0007 06 Loose 
NA 07 Dense 

6 NA 4.0 1005 
NA MT -SO-A6-UNCOMP 

12 NA 4.0 portion for composite 
NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: 2· ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 
GROUNDWATER LEVELS: 

( 

TRANSCRIBED BY: LJD 

ELEVATION FROM: 

MATERIAL 
CLASSIFICATION 

CLR 

Brown Sand with hides, trace gravel, transitional 

Black Sludge, medium-coarse grain lens 
Brown Sand, fine-medium, poorly graded 

End of Boring at 12' bgs 

No Refusal 

OTHER OBSERVATIONS: No overlying soil sample collected due to apparent staining In surficial soils 

BORING NO.: SL-603 
START DATE: 9/5101 
COMPLETION: DATE: 9/5/01 
MON. WELL NO: NA 
CHECKED BY: 

- .•. .• 
uses REMARKS FIELD 

or (moisture condition; odors; SCREENING 
ROCK geological classification; DATA 
BRKN rock weathering; etc.) METHOD= 

[PID/H2S] 
SW 0.0/0.0 

voe grab sample 
collected at 2' bgs 

0,0/0.0 

voe grab sample 

SP 
collected at 6' bgs 

voe grab sample 
collected at 1 O' bgs 

Tetra Tech NUS, Inc. 

@ 
I BORING NO.: SL-603 PAGE: 1 OF 1 
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01/16/02BORING LOG FOR: Mohawk Tannery BORING NO.: SL-701 
PROJECT NO.: N4024/4111-0322 START DATE: 8/31/01 
LOGGED BY: T. Dorgan TRANSCRIBED BY: LJD COMPLETION: DATE: 8/31/01 
DRILLED BY (Company/Driller): Technical Drilling Servlces/P. Newsham MON. WELL NO: None 
GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

.. 
DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING 

6" I & CHG./ CONSIS. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD• 
LENG. /OA/QC STATUS) PROF'L HARD. PIO 

0 NA 

' '/ 
0900 Sand Tani 0.0-1.2 gravelly, fine-coarse well graded sand, SW 0.0 

NA 0-1.2 ft used as part of Olive gravel= subang. Coarse. 
2 NA MT-SO-A7-OVCOMP Ork Gry 1.2-2.0 sludge, sand, mostly fine-medium Fill/SP 

Fill NA Sludge 
2 NA Fill Black 2.0-4.0 Poorly graded, trace silt, trace hair, wood fragments Fill/SP 

NA 0900 
4 NA 4.0 MT-SL-701-0217 

NA 

4 NA 2.8 Black 4.0-4.5 clayey silt size sludge, abundant hair fibers Fill/ML -Soft, easily rolled ¼" tube 0.0 
NA 0910 -TCLP voe collected from 

8 NA 4.0 MT-SL-701-0217 4.5-6.8 sludge/fill - mostly fine-medium poorly graded sand Fill/SP 
4-8 foot interval 

NA size material. Abundant wood fragments 
B NA 2.4 8.0-10.4 sludge/fill- mostly fine-medium poorly graded Fill/SP 0.0 

NA 0915 sand size material. Abundant wood fragments. 
12 NA 4.0 MT-SL-701-0217 Sludge/ 

NA Fill 

12 NA 1.8 12.0-13.8 sludge/fill - mostly fine-medium poorly graded Fill/SP 0.0 

NA 0920 sand size material. Abundant WOOd fragments. 
16 NA 4.0 MT-SL-701-0217 Inc. trace coarse sub-rounded gravel. 

NA 

16 NA 2.5 0926 16.0-16.5 sludge/fill - mostly fine-medium poorly graded Fill/SP 0.0 

NA MT-SL-701-0217 sand size material. 

20 NA 4.0 18-20 ft part of Silty 16.5-18.5 silt and fine-medium sand, trace plant fiber/roots SM 

NA MT-SO-A 7 -UNCOMP Sand 

End of Boring al 20 feet bgs 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetrn Tech NUS. Inc. 
METHOD OF ADVANCING BORING: DPT 

@ METHOD OF SOIL SAMPLING: 2" ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: NA 
OTHER OBSERVATIONS: I BORING NO.: SL-701 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery 
PROJECT NO.: N4024/4111-0322 
LOGGED BY: T. Dorgan 
DRILLED BY (Company/Driller): Technical Drilling Servlces/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEETI PER REC. TIME MAT'L DENSITY/ 

6" I & CHG./ CONSIS. 
SAMP SAMPLE NO. WELL or ROCK 
LENG. /ONOC' STATUS\ PROF'L HARD. 

0 NA 2.1 00 
NA 0955 

4 NA 4.0 MT-SL-702-0011 
NA 

4 NA 2.4 
NA 1000 

8 NA 4.0 MT-SL-702-0011 
NA 

8 NA 3.5 
NA 1000 09 

12 NA 4.0 MT-SL-702-0011 
NA 11 

12 NA 2.8 1005 
NA Collected as part of 12.5 Loose 

16 NA 4.0 MT-SO-A 7-UNCOMP 
NA 

16 NA 0.5 1010 16 Loose 
NA Collected as part of 

20 NA 4.0 MT-SO-A 7-UNCOMP 
NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: DPT 

METHOD OF SOIL SAMPLING: 'Z' ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: NA 

OTHER OBSERVATIONS: voe grab samples collecied at 2', 7', and 10.5' 

( 

BORING NO.: SL-702 

START DATE: 8/31/01 
TRANSCRIBED BY: LJD COMPLETION: DATE: 8/31/01 

MON. WELL NO: None 
ELEVATION FROM: CHECKED BY: 

uses REMARKS FIELD 
MATERIAL or (moisture condition; odors; SCREENING 

CLASSIFICATION ROCK geological classification; DATA 
CLR BRKN rock weathering; etc.) METHOD= 

PID 
Brown Rne-coarse sand, trace gravel, trace glass, plastic, FilVSW Dry, abundant wood 0.0 

and wood. Mott1ed orange, trace light green spotting. fragments, oxidation 
throughout. 

Black Sludge and silty, fine-medium sand, trace gravel. RII/SM Moist 0.0 
Trace hair fibers, trace wood fragments. 

LgtBm Rne, poorly graded sand SP Dru 

Brown Fine-eoarse sand, trace fine-a>arse rounded gravel SW Dry 0.0 

Brown Fine-a>arse sand, trace fine-<:<>arse rounded gravel SW Dry 0.0 

Possibly pushing cobble, driller noted stone in nose of 
sampler 

End of Boring at 20 feet bgs. No refusal. 

Tetra Tech NUS, Inc. 

~ 
I BORING NO.: SL-702 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery BORING NO.: SL-703 
PROJECT NO.: N4024/4111-0322 START DATE: 8/31/01 
LOGGED BY: T. Dorgan TRANSCRIBED BY: LJD COMPLETION: DATE: 8/31/01 
DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham MON. WELL NO: None 
GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

. .. 
DEPTH BLOWS SAMP SAMPLING DEPTH SOIL uses REMARKS FIELD 
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (ITI()isture condition; odors; SCREENING 

6" I & CHG./ CONS!S. CLASSIFICATION ROCK geological classification; DATA 
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD-
LENG. (ONOC ST A TUS) PROF'L HARD. FID(ppm) 

0 NA 1030 00 Brown/ Grass al surface. Sand, mostly fine-coarse well graded SW 
NA ' '/ Collected as part of Tan sand, grass roots and fibers. 

2 NA MT -SO-A 7 -OVCOMP 1.8 Ori< Gry Sludge/fill. Mixture of fine-coarse sand, trace coarse gravel, Fill/SW 
NA wood fragments Fill 28@2' 

2 NA ,j 4.0 
NA 1030 

4 NA MT-SL-703-0215 
NA 48@4' 

4 NA 2.3 Red/ Sludge/fill. Same as above. Fill Inc. leather@ -4.5' Fill/SW 
NA 1035 White/ White rubbery layer@ 4.6' 250@6' 

6 NA 4.0 MT-SL-703-0215 Black Red pigment?@ 4.5 - 4.8 
Very strong sewerage 

424@6' odor (raw), loul odor 
NA Saturated 320@8' 

8 NA 3.1 

NA 1045 

12 NA 4,0 MT-SL-703-0215 

NA 
12 NA 3.5 12 Violet/ Fibrous material, possibly asbestos? - 4" thicl< 7 Similar to cellulose FID 360 

NA 1050 Black Wood fragments Insulation PID=0.0 

16 NA 4.0 MT-SL-703-0215 

NA 15 Olive Gry Silty, fine sand, trace root fibers SM Oamo 
16 NA 3.8 1100 16 Lgt Gry/ Silly, clayey, mostly clay, some silt, trace fine sand. CL? Dry-Damp 7.0 

NA Collected as part of Yellow 

20 NA 4.0 MT-SO-A 7-UNCOMP Damp, not saturated 
NA 19 Blck/Gry Si)ly, fine sand SM Fine bedding at 19-20 fl. 

End of Boring al 20 feel bgs. No refusal. 

Backfill with bentonite chips and ensure hydrated. 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe Tetra Tech NUS, Inc. 

METHOD OF ADVANCING BORING: DPT 

@ METHOD OF SOIL SAMPLING: 2" 10 disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: NA 

OTHER OBSERVATIONS: I BORING NO.: SL-703 PAGE: 1 OF 1 
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BORING LOG FOR: Mohawk Tannery 

PROJECT NO.: N4024/4111-0322 
LOGGED BY: T. Dorgan 

.....,,,--,-...,..,,""'""----~---,----DRILLED BY (Company/Driller): Technical Drilling Services/P. Newsham 
GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL 
(FEET) PER REC. TIME MAT'L DENSITY/ 

6" I & CHG.I CONSIS. 
SAMP SAMPLE NO. WELL or ROCK CLR 
LENG. ION<¥' STATUS) PROF'L HARD. 

0 NA 

''/ 
1140 Lt. Brown 

NA Collected as part of Sand 
2 NA MT-SO-A7-0VCOMP 

NA Sludge/RH Dk. Gray 
2 NA 

I/ 4.0 

Loose Purple/ 
NA 1140 Fill/ Violet 

4 NA MT-SL-704-0207 Sludge/ 
NA Fibrous 

4 NA 3.5 Mat. Black/ 
NA 1145 Purple 

8 NA 4.0 MT-SL-704-0207 Sludge Very Soft Black 
NA Olive Gry 

8 NA 3.6 1150 Yellow/ 
NA Sampled as part of Brown 

12 NA 4.0 MT-SO-A7-UNCOMP 

NA Sand 
12 NA 2.8 1200 

NA Sampled as part of 

16 NA 4.0 MT-SO-A7-UNCOMP 

NA 

TYPE OF DRILLING RIG: Track-Mounted Geoprobe 

METHOD OF ADVANCING BORING: OPT 

METHOD OF SOIL SAMPLING: 'Z' ID disposable plastic sleeve 

METHOD OF ROCK CORING: NA 

GROUNDWATER LEVELS: 

{ 

BORING NO.; 

START DATE: 

SL-704 

8/31/01 
TRANSCRIBED BY: LJD COMPLETION: DATE: 8/31/01 

MON. WELL NO: None 
ELEVATION FROM: CHECKED BY: 

.. 
uses REMARKS FIELD 

MATERIAL or (moisture condition; odors; SCREENING 
CLASSIFICATION ROCK geological classification; DATA 

BRKN rock weathering; etc.) METHOD~ 
FIDIPID 

Grass at surface. 0-0-1. 5 gravelly, fine-coarse sand, SW 
trace org. debris (leaves, roots) 

1.5-2.0 Sludge/fill. Silt, sand & wood frags. Fill/SM Tr:,,-,. hair fibers 
2.0-3.0 Fibrous material (pot. asbestos?) Fill/SM Dry 
Sludge? Fl0=4.8 

Damp-moist PI0=48.9 

Same as above. Yellow-paper Inside fibrous mat. @ 4.5' Fill/SM 

Silt and clay, mud. Loose and soft. ML Saturated FID=17 
Mostly fine, poorly graded sand, trace silt, trace root fibers SP Readings 0.0 in B.Z. PI0=716 
Mostly fine-coarse, well graded sand, trace fine-coarse SW Damp-Ory 

subrounded gravel. 

End of Boring at 16 feet bgs. No refusal. 

Tetra Tech NUS, Inc. 

~ 
OTHER OBSERVATIONS: SV & TD in level C for entire boring (-1145-1240). Both SV & ID occasionally getting odors through APR I BORING NO.: SL-704 PAGE: 1 OF 

~-- ~ _ n.ntn 
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APPENDIX E 

MONITORING WELL INVENTORY LOGS 



-- [ ti:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL 
MEASUREMENT SHEET 

WELL NUMBER: MW-GZ-1 PROJECT NAME: Mohawk Tannery 

DATE/TIME: 9/6/01 0845 PROJECT MANAGER: D. Baxter 

INSPECTED BY: S. Vetere 

M. Groot 

AIR SCREENING 

PHOTOIONIZATION DETECTOR (PIO) READING: 0.0 

LEU02 READING: NA 

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT 

WELL DEPTH (FEET FROM TOP OF PVC) 78.50 

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) 69.61 

WELL STICK-UP 0.00 - CASING STICK-UP (FEET) 0.00 

WELL DIAMETER (INCHES) 2.0 

WELL CONSTRUCTION (PVC, STEEL, ETC.) PVC 

LOCKED UPON ARRIVAL? YES NO (5-SIDED WELL KEY) 

LOCKED REPLACED? NA YES NO 

OBSTRUCTIONS? YES NO 

WELL RELABELED? YES NO 

SLUG TEST CONDUCTED? YES NO 

GENERAL CONDITION/COMMENTS: Flush mounted well near chain link fence in tannery loading dock area 

TtNUS Form 0021 



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL 
MEASUREMENT SHEET 

WELL NUMBER: MW-GZ-4 PROJECT NAME: Mohawk Tannery 

DATE/TIME: 9/6/01 0910 PROJECT MANAGER: D. Baxter 

INSPECTED BY: S. Vetere 

M. Croat 

AIR SCREENING 

PHOTOIONIZATION DETECTOR (PIO) READING: 0.0 

LEU02 READING: NA 

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT 

WELL DEPTH (FEET FROM TOP OF PVC) 18.85 

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) 12.36 

WELL STICK-UP _2.25 

CASING STICK-UP (FEET) 2.38 

WELL DIAMETER (INCHES) 2.0 

WELL CONSTRUCTION (PVC, STEEL, ETC.) PVC 

LOCKED UPON ARRIVAL? YES NO 

LOCKED REPLACED? YES NO 

OBSTRUCTIONS? YES NO 

WELL RELABELED? YES NO 

SLUG TEST CONDUCTED? YES NO 

GENERAL CONDITION/COMMENTS: Dedicated tubing in well, but was able to work around it. 
Needs new lock {long) 

TtNUS Form 0021 



( ti:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL 
MEASUREMENT SHEET 

WELL NUMBER: MW-GZ-6 PROJECT NAME: Mohawk Tannery: 

DATE/TIME: 9/6/01 1035 PROJECT MANAGER: D. Baxter 

INSPECTED BY: S. Vetere 

M. Groot 

AIR SCREENING 

PHOTOIONIZATION DETECTOR (PIO) READING: 0.0 

LEU02 READING: NA 

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT 

WELL DEPTH (FEET FROM TOP OF PVC) 30.85 

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) 14.20 

WELL STICK-UP 0.25 -
CASING STICK-UP (FEET) 0.36 

WELL DIAMETER (INCHES) 2.0 

WELL CONSTRUCTION (PVC, STEEL, ETC.) PVC 

LOCKED UPON ARRIVAL? YES NO 

LOCKED REPLACED? YES NO 

OBSTRUCTIONS? YES NO 

WELL RELABELED? YES NO 

SLUG TEST CONDUCTED? YES NO 

GENERAL CONDITION/COMMENTS: Needs new lock (long}. Sludge odor, nothing on 12robe. 

TtNUS Form 0021 



( 1111: J TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL 
MEASUREMENT SHEET 

WELL NUMBER: MW-GZ-9 PROJECT NAME: Mohawk Tannery 

DATE/TIME: 9/6/01 1020 PROJECT MANAGER: D. Baxter 

INSPECTED BY: S. Vetere 

M. Groot 

AIR SCREENING 

PHOTOIONIZATION DETECTOR (PIO) READING: 0.0 

LEU02 READING: NA 

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT 

WELL DEPTH (FEET FROM TOP OF PVC) 31.60 

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) 14.35 

WELL STICK-UP 0.92 

CASING STICK-UP (FEET) 1.37 

WELL DIAMETER (INCHES) 2.0 

WELL CONSTRUCTION (PVC, STEEL, ETC.) PVC 

LOCKED UPON ARRIVAL? YES NO 

LOCKED REPLACED? YES NO 

OBSTRUCTIONS? YES NO 

WELL RELABELED? YES NO 

SLUG TEST CONDUCTED? YES NO 

GENERAL CONDITION/COMMENTS: Needs new lock (long}. Twine in well (tubing inside?}. 

TtNUS Form 0021 



( II:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL 
MEASUREMENT SHEET 

WELL NUMBER: MW-GZ-10 PROJECT NAME: Mohawk Tannery 

DATE/TIME: 9/6/01 0930 PROJECT MANAGER: D. Baxter 

INSPECTED BY: S. Vetere 

M. Groot 

AIR SCREENING 

PHOTOIONIZATION DETECTOR (PIO) READING: 0.0 

LEU02 READING: NA 

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT 

WELL DEPTH (FEET FROM TOP OF PVC) 17.45 

\ 
WATER LEVEL DEPTH (FEET FROM TOP OF PVC) 7.75 

- WELL STICK-UP 0.86 

CASING STICK-UP (FEET) 1.33 

WELL DIAMETER (INCHES) 2.0 

WELL CONSTRUCTION (PVC, STEEL, ETC.) PVC 

LOCKED UPON ARRIVAL? YES NO 

LOCKED REPLACED? YES NO 

OBSTRUCTIONS? YES NO 

WELL RELABELED? YES NO 

SLUG TEST CONDUCTED? YES NO 

GENERAL CONDITION/COMMENTS: Needs new lock (long). 

TtNUS Form 0021 



( 11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL 
MEASUREMENT SHEET 

WELL NUMBER: MW-GZ-11 PROJECT NAME: Mohawk Tannery 

DATE/TIME: 9/6/01 0935 PROJECT MANAGER: D. Baxter 

INSPECTED BY: S. Vetere 

M. Croat 

AIR SCREENING 

PHOTOIONIZATION DETECTOR (PIO) READING: 0.0 

LEU02 READING: NA 

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT 

WELL DEPTH (FEET FROM TOP OF PVC) 20.05 

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) 7.62 

WELL STICK-UP 0.87 

CASING STICK-UP (FEET) 0.90 

WELL DIAMETER (INCHES) 2.0 

WELL CONSTRUCTION (PVC, STEEL, ETC.) PVC 

LOCKED UPON ARRIVAL? YES NO 

LOCKED REPLACED? YES NO 

OBSTRUCTIONS? YES NO 

WELL RELABELED? YES NO 

SLUG TEST CONDUCTED? YES NO 

GENERAL CONDITION/COMMENTS: Needs new lock {long}. 

TtNUS Form 0021 



----
( fl:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL 

MEASUREMENT SHEET 

WELL NUMBER: MW-GZ-12 PROJECT NAME: Mohawk Tannery 

DATE/TIME: 9/6/01 1015 PROJECT MANAGER: D. Baxter 

INSPECTED BY: S. Vetere 

M. Groot 

AIR SCREENING 

PHOTOIONIZATION DETECTOR (PID) READING: NA 

LEU02 READING: NA 

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT 

WELL DEPTH (FEET FROM TOP OF PVC) NA 

WATER LEVEL DEPTH {FEET FROM TOP OF PVC) NA 

WELL STICK-UP NA 

CASING STICK-UP {FEET) NA 

WELL DIAMETER {INCHES) NA 

WELL CONSTRUCTION {PVC, STEEL, ETC.) PVC 

LOCKED UPON ARRIVAL? NA YES NO 

LOCKED REPLACED? NA YES NO 

OBSTRUCTIONS? NA YES NO 

WELL RELABELED? NA YES NO 

SLUG TEST CONDUCTED? NA YES NO 

GENERAL CONDITION/COMMENTS: Could not locate well, but discovered steel casing with PVC well on north 
side of ui;mer trail. Well had been Qinched off at ground surface. Not aQQarent where former well location is. 

TtNUS Form 0021 



(11;) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL 
MEASUREMENT SHEET 

WELL NUMBER: MW-GZ-13 PROJECT NAME: Mohawk Tannery 

DATE/TIME: 9/6/01 0940 PROJECT MANAGER: D. Baxter 

INSPECTED BY: S. Vetere 

M. Groot 

AIR SCREENING 

PHOTOIONIZATION DETECTOR (PIO) READING: 0.0 

LEU02 READING: NA 

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT 

WELL DEPTH (FEET FROM TOP OF PVC) obstructed 

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) 7.33 

WELL STICK-UP 1.88 {cover will not close} 

CASING STICK-UP (FEET} 1.87 

WELL DIAMETER (INCHES) 2.0 

WELL CONSTRUCTION (PVC, STEEL, ETC.) PVC 

LOCKED UPON ARRIVAL? YES NO 

LOCKED REPLACED? YES NO 

OBSTRUCTIONS? YES NO 

WELL RELABELED? YES NO 

SLUG TEST CONDUCTED? YES NO 

GENERAL CONDITION/COMMENTS: Foul odor emanating from well, hair found on r;1robe 

TtNUS Form 0021 



APPENDIX F 

-- ANALYTICAL RESULTS FOR SURFACE WATER 



-

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region 1 New England 

Memorandum 

Date: February 11, 2002 
Subj: Mohawk Tannery Site 

Nashua, NH 
From: Daniel Granz, EIA ~ 
To: Neil Handler, HBO 

Office of Environmental Measurement and Evaluation 
11 Technology Drive N. Chelmsford, MA 01863 

On January 30, 2002, Dan Granz and Neil Handler visited the Mohawk Tannery Site in Nashua, NH 
to collect water samples from the old wastewater treatment lagoon. The water level was very low 
in the lagoon with only a few inches of water under the ice. 

The following two water samples were collected for volatile organic compounds, pesticide/PCB, 
semi volatile organics (BNA), total metals, and dissolved- metals. The dissolved metals samples 
were filtered (0.45 micron) on site prior to preservation. 

SAMPLE# STATION LOCATION 

95410 WATER! -middle of lagoon 

95359 WATER2 north edge of lagoon 

The samples were analyzed at the USEPA Laboratory in N. Chelmsford, MA. 

The volatile organic sample data are summarized in the following table and the laboratory report is 
attached. The laboratory report should be referenced for the entire list of volatile compounds 
analyzed and the reporting limits. 

Parameter 
(ug/L) ppb 

acetone 

carbon 
disulfide 

ND not detected above detection limits 
J approximate 
L estimated value is below the calibration range 

WATER! WATER2 

17 J 8.1 J, L 

5.0 L ND 

The BNA, pesticide/PCB, total metals, and dissolved metals data will be forwarded once they are released 
form the laboratory. 

1 



~OEPA 
Region l, New England 

United States Environmental Protection Agency 
Office of Environmental Measurement & Evaluation 

11 Technology Drive 
North Chelmsford, MA 01863-2431 

February 04, 2002 

Mr Dan Granz - EIA / OEME 

U.S. EPA New England Laboratory 

I I Technology Drive 

N. Chelmsford, MA O 1863-2431 

Project Number: 02010033 

Project: Mohawk Tannery - Nashua, NH 

Laboratory Report 

Analysis: 

Analyst: 
VOAs in Water Med Level Method / & j' 
Joseph Montanaro C)..(_, #' / i/ 

Analytical Procedure: 

All samples were received and logged in by the laboratory according to the SOP for Sample Log-in 
(EIA-ADMLOGN7.SOP, 7/27/01). 

Sample preparation and analysis was done following the EPA Region I SOP, VOAGCMS4.SOP. 

Samples were analyzed by GC/MS. Samples were introduced to the GC via a Tekmar pre-concentrator 
and an Archon autosampler. The analysis SOP is based on US EPA Method 82608, SW-846, Rev 
2.0,1996. Method 624, 40CFR Part 136 Appendix A, July I, 1992, and USEPA CLP SOW for Organic 
Analysis OLM04.2, 1999. 

Date Samples Received by the Laboratory 1/30/02 

Results relate only to the items tested or to the samples as received by the Laboratory. This analytical report shall not be 
reproduced except in full, without written approval of the laboratory. 

If you have any questions please call me at 617-918-8333. 

Sincerelf J ,I) ~H (hA~ oif.,,/o1-
Dr. William ndrade 
Advanced A ytical Chemistry Specialist 



-

Qualifi~rs: RL,= Reporting limit 
ND = Not Detected above Reporting limit 
NA = Not Applicable due to high sample dilutions or sample interferences 
NC = Not calculated since analyte concentration is ND, 
J ==- Estimated value 
E = Estimated value exceeds the calibration range 
L = Estimated value is below the calibration range 
B = Analyte is associated with the lab blank or trip blank contamination. Values are 

qualified when the observed concentration of the contamination in the sample 
extract is less than 5 times the concentration in the blank. 

R = No recovery was calculated since the analyte concentration is greater than four times 
the spike level. 



Client Sample ID: 

Date of Collection: 

95409 

1130102 

US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Mohawk Tannery - Nashua, NH 

VOAs in Water Med Level Method 

Date of Extraction: 1 /31 /02 

Date of Analysis: 1131102 

Dry Weight Extracted: NIA 

Wet Weight Extracted: NI A 

CAS Number Compound 

630-20-6 I, I, 1,2-Tetrachloroethane 
71-55-6 I, 1, I -Trichloroethane 
79-34-5 I, 1,2,2-Tetrachloroethane 
76-13-1 I, l ,2-Trichloro-1,2,2-Tritluoroeth 
79-00-5 1, 1,2-Trichloroethane 
75-35-4 I, 1-Dichloroethylene 
563-58-6 I, 1-Dichloropropene 
75-34-3 I, 1-dichloroethane 
87-61-6 1,2 ,3-Trichlorobenzene 
96-18-4 1,2,3-Trichloropropane 
120-82-1 1,2,4-Trich lorobenzene 
95-63-6 1,2,4-Trimethylbenzene 
96-12-8 1,2-Dibromo-3-Chloropropane 
I 06-93-4 1,2-Dibromomethane 
95-50-1 1,2-Dichlorobenzene 
107-06-2 1,2-Dichloroethane 
78-87-5 1,2-Dichloropropane 
108-67-8 1,3,5-Trimethylbenzene 
541-73-1 1,3-Dichlorobenzene 
142-28-9 1,3-Dichloropropane 
106-46-7 1,4-Dichlorobenzene 
594-20-7 2,2-Dichloropropane 
78-93-3 2-Butanone (MEK) 
110-75-8 2-Chloroethylvinylether 
95-49-8 2-Chlorotoluene 
591-78-6 2-Hexanone 
67-64- 1 2-Propanone (acetone) 
106-43-4 4-Chlorotoluene 
108-10-1 4-Methyl-2-Pentanone(MIBK) 
107-02-8 Acreolin 
107-13-1 Acrylonitrile 
71-43-2 Benzene 
108-86-1 Bromobenzene 
74-97-5 Bromochloromethane 
75-27-4 Bromodichloromethane 
75-25-2 Bromofonn 
74-83-9 Brom om ethane 
75-15-0 Carbon Disulfide 

Concentration 
ug/L 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Lab Sample ID: AA 19749 

Matrix Water 

Volume Purged: 5.0 mL 

Percent Solids: NIA 

Extract Dilution: 

pH: <2 

RL 
ug/L Qualifier 

5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
20 
15 

5.0 
3.0 

10 
5.0 
2.5 
50 
25 

5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

15 
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56-21-5 Carbon tetrachloride ND 5.0 

108-90-7 Ch lorobenzet'le ND 5.0 
75-00-3 Chloroethane ND 5.0 
67-66-3 Chlorofonn ND 5.0 - 74-87-3 Chloromethane ND 5.0 
124-48-1 Dibromochloromethane ND 5.0 
74-95-3 Dibromomethane ND 5.0 

75-71-8 Dichloroditluoromethane ND 5.0 
60-29-7 Ethyl Ether ND 15 
100-41-4 Ethylbenzene ND 5.0 
462-06-6 Fluorobenzene ND 5.0 

87-68-3 Hexach lorobutadiene ND 5.0 
98-82-8 I sopropy I benzene ND 5.0 

I 00-41-4/106-42- M/P Xylene ND 10 
1634-04-4 Methyl-t-Butyl Ether ND 5.0 
75-09-2 Methylene Chloride ND 5.0 
104-51-8 N-Butylbenzene ND 5.0 
I 03-65-1 N-Propylbenzene ND 5.0 
91-20-3 Naphthalene ND 5.0 
95-47-6 Ortho Xylene ND 5.0 
99-87-6 Para- lsopropy ltoluene ND 5.0 
135-98-8 Sec-Butyl benzene ND 5.0 
100-42-5 Styrene ND 5.0 
98-06-6 Tert-Butylbenzene ND 5.0 
127-18-4 Tetrachloroeth y lene ND 5.0 
109-99-9 Tetrahydrofuran ND 35 
108-88-3 Toluene ND 5.0 
156-60-5 Trans-1,2-Dichloroethylene ND 5.0 
79-01-6 Trichloroethylene ND 5.0 
75-69-4 Trichlorofluoromethane ND 5.0 -- 108-05-4 Vinyl Acetate ND 30 
75-01-4 Vinyl Chloride ND 5.0 
10061-01-5 c-1,3-dichloropropene ND 5.0 
156-59-2 cis-1,2-Dichloroethylene ND 5.0 
10061-02-6 t-1,3-Dichloropropene ND 5.0 

Surrogate Compounds Recoveries(%) QC Ranges 
1,2-Dichloroethane-D4 108 76 - 139 

Toluene-OS 99 74 - 116 

1,4-Bromofluorobenzene 93 79 - 117 

Comments: 95409 TRIP BLANK 
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Client Sample ID: 95410 

Date of Collection: I /30/02 

US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Mohawk Tannery - Nashua, NH 

VOAs in Water Med Level Method 

Date of Extraction: 1/31/02 

Date of Analysis: 1131/02 

Dry Weight Extracted: NIA 

Wet Weight Extracted: NIA 

CAS Number Compound 

630-20-6 I, I, I ,2-Tetrachloroethane 

71-55-6 1, I, 1-Trichloroethane 

79-34-5 I, 1,2,2-Tetrachloroethane 

76-13-1 I, I ,2-Trichloro-1,2,2-Trifluoroeth 

79-00-5 I, 1,2-Trichloroethane 

75-35-4 I, 1-Dichloroethylene 
563-58-6 I, 1-Dichloropropene 
75-34-3 I, 1-dichloroethane 
87-6)-6 

I 
l ,2,3-Trichlorobenzene 

96-18-4 1,2,3-Trichloropropane 

120-82-1 1,2,4-Trich lorobenzene 

95-63-6 1,2,4-Trimethylbenzene 

96-12-8 1,2-Dibromo-3-Chloropropane 

I 06-93-4 1,2-Dibromomethane 

95-50-1 1,2-Dichlorobenzene 

I 07-06-2 1,2-Dichloroethane 
78-87-5 l ,2-Dichloropropane 

I 08-67-8 1,3,5-Trimethylbenzene 

54 I-73-1 1,3-Dichlorobenzene 

142-28-9 1,3-Dichloropropane 

106-46-7 l ,4-Dichlorobenzene 

594-20-7 2,2-Dichloropropane 

78-93-3 2-Butanone (MEK) 

110-75-8 2-Chloroethylvinylether 

95-49-8 2-Chlorotoluene 

591-78-6 2-Hexanone 

67-64-l 2-Propanone (acetone) 

106-43-4 4-Chlorotoluene 

I 08- 10-1 4-Methyl-2-Pentanone(MIBK) 

I 07-02-8 Acreolin 

107-13-1 Acrylonitrile 

71-43-2 Benzene 
I 08-86-1 Bromobenzene 

74-97-5 Bromoch loromethane 

75-27-4 Bromodichlorornethane 

75-25-2 Bromoform 

74-83-9 Brom om ethane 

75-15-0 Carbon Disulfide 

Concentratio·n 
ug/L 

ND 

ND 

ND 

ND 

ND 

ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 
ND 

ND 

17 
ND 

ND 

ND 

ND 

ND 
ND 
ND 
ND 

ND 
ND 
5.0 

Lab Sample ID: AA 19750 

Matrix Water 

Volume Purged: 5.0 mL 

Percent Solids: Ni A 

Extract Dilution: 

pH: <2 

RL 
ug/L 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

5.0 

5.0 

5.0 

5.0 
5.0 

20 

15 
5.0 

3.0 

10 

5.0 

2.5 

50 

25 

5.0 
5.0 
5.0 

5.0 

5.0 

5.0 

Qualifier 

15 L 
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56-23-5 Carbon tetrachloride ND 5.0 

108-90-7 Chlorobenzene ND 5.0 

75-00-3 Chloroethane ND 5.0 

67-66-3 Chlorofonn ND 5.0 

74-87-3 Chloromethane ND 5.0 
124-48-1 Dibromochloromethane ND 5.0 

74-95-3 Dibromomethane ND 5.0 

75-71-8 Dichlorodifluoromethane ND 5.0 

60-29-7 Ethyl Ether ND 15 
100-41-4 Ethylbenzene ND 5.0 

462-06-6 Fluorobenzene ND 5.0 

87-68-3 Hexachlorobutadiene ND 5.0 
98-82-8 I sopropy I benzene ND 5.0 

100-41-4/106-42- M/P Xylene ND 10 
1634-04-4 Methyl-t-Butyl Ether ND 5.0 

75-09-2 Methylene Chloride ND 5.0 
104-51-8 N-Butylbenzene ND 5.0 
103-65-1 N-Propylbenzene ND 5.0 
91-20-3 Naphthalene ND 5.0 

95-47-6 Ortho Xylene ND 5.0 
99-87-6 Para-lsopropy Ito luene ND 5.0 
135-98-8 Sec-Butylbenzene ND 5.0 
100-42-5 Styrene ND 5.0 
98-06-6 Tert-Butylbenzene ND 5.0 
127-18-4 Tetrachloroethylene ND 5.0 
109-99-9 Tetrahydrofuran ND 35 
108-88-3 Toluene ND 5.0 
156-60-5 Trans-1,2-Dichloroethylene ND 5.0 
79-01-6 Trichloroethy lene ND 5.0 - 75-69-4 Trichlorofluoromethane ND 5.0 
108-05-4 Vinyl Acetate ND 30 
75-01-4 Vinyl Chloride ND 5.0 
10061-01-5 c-1,3-dichloropropene ND 5.0 
156-59-2 cis-1,2-Dichloroethylene ND 5.0 
10061-02-6 t-1,3-Dichloropropene ND 5.0 

Surrogate Compounds Recoveries(%) QC Ranges 
1,2-Dichloroethane-D4 123 76 - 139 

Toluene-D8 101 74- 116 

1,4-Bromofluorobenzene 94 79- 117 

Comments: 95410 
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US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Mohawk Tannery - Nashua, NH 

VOAs in Water Med Level Method 

Client Sample ID: 95359 Lab Sample ID: AAl9751 

Date of Collection: 1130102 Matrix Water 
Date of Extraction: 1131102 Volume Purged: 5.0 ml 
Date of Analysis: 1131102 Percent Solids: NIA 
Dry Weight Extracted: NIA Extract Dilution: 

Wet Weight Extracted: NIA pH: <2 

Concentration RL 
CAS Number Compound ug/L ug/L Qualifier 

630-20-6 I, I, 1,2-Tetrachloroethane ND 5.0 
71-55-6 I, I, I-Trichloroethane ND 5.0 
79-34-5 I, 1,2,2-Tetrachloroethane ND 5.0 
76-13-1 I, l ,2-Trichloro- l ,2,2-Tritluoroeth ND 5.0 
79-00-5 I, 1,2-Trichloroethane ND 5.0 
75-35-4 I, 1-Dichloroethylene ND 5.0 
563-58-6 I, 1-Dichloropropene ND 5.0 
75-34-3 I, 1-dichloroethane ND 5.0 
87-61-6 1,2,3-Trichlorobenzene ND 5.0 
96-18-4 1,2,3-Trich loropropane ND 5.0 
120-82-1 1,2,4-Trichlorobenzene ND 5.0 
95-63-6 1,2,4-Trimethylbenzene ND 5.0 
96-12-8 1,2-Dibromo-3-Chloropropane ND 5.0 
I 06-93-4 1,2-Dibromomethane ND 5.0 
95-50-1 1,2-Dichlorobenzene ND 5.0 
I 07-06-2 1,2-Dichloroethane ND 5.0 
78-87-5 1,2-Dichloropropane ND 5.0 
I 08-67-8 1,3 ,5-Trimethylbenzene ND 5.0 
541-73-1 1,3-Dichlorobenzene ND 5.0 
142-28-9 1,3-Dichloropropane ND 5.0 
106-46-7 1,4-Dichlorobenzene ND 5.0 
594-20-7 2,2-Dichloropropane ND 5.0 
78-93-3 2-Butanone (MEK) ND 20 
110-75-8 2-Chloroethylvinylether ND 15 
95-49-8 2-Chlorotoluene ND 5.0 
591-78-6 2-Hexanone ND 3.0 
67-64-1 2-Propanone (acetone) 8.1 10 J,L 

106-43-4 4-Ch lorotoluene ND 5.0 
108-10-1 4-Methyl-2-Pentanone(MlBK) ND 2.5 
107-02-8 Acreolin ND 50 
107-13-1 Acrylonitrile ND 25 
71-43-2 Benzene ND 5.0 
I 08-86-1 Bromobenzene ND 5.0 
74-97-5 Bromochloromethane ND 5.0 
75-27-4 Bromodichloromethane ND 5.0 

75-25-2 Bromoform ND 5.0 
74-83-9 Bromomethane ND 5.0 
75-15-0 Carbon Disulfide ND 15 
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56-23-5 Carbon tetrachloride ND 5.0 

108-90-7 Ch lorobenzehe ND 5.0 

75-00-3 Chloroethane ND 5.0 

67-66-3 Chloroform ND 5.0 -· 74-87-3 Ch loromethane ND 5.0 

124-48-1 Dibromochloromethane ND 5.0 

74-95-3 Dibromomethane ND 5.0 

75-71-8 Dich lorodifluoromethane ND 5.0 

60-29-7 Ethyl Ether ND IS 
100-41-4 Ethylbenzene ND 5.0 

462-06-6 Fluorobenzene ND 5.0 

87-68-3 Hexach lorobutadiene ND 5.0 

98-82-8 I sopropylbenzene ND 5.0 

I 00-4 1-4/ I 06-42- M/P Xylene· ND 10 

1634-04-4 Methyl-t-Butyl Ether ND 5.0 

75-09-2 Methylene Chloride ND 5.0 

I 04-51-8 N-Butylbenzene ND 5.0 

103-65-1 N-Propylbenzene ND 5.0 
91-20-3 Naphthalene ND 5.0 

95-47-6 Ortho Xylene ND 5.0 

99-87-6 Para-lsopropyltoluene ND 5.0 

135-98-8 Sec-Buty I benzene ND 5.0 

100-42-5 Styrene ND 5.0 

98-06-6 Tert-Butylbenzene ND 5.0 

127-18-4 Tetrach loroethy lene ND 5.0 

109-99-9 Tetrahydrofuran ND 35 
108-88-3 Toluene ND 5.0 
156-60-5 Trans-1,2-Dichloroethylene ND 5.0 
79-01-6 Trichloroethylene ND 5.0 -- 75-69-4 Trichlorofluoromethane ND 5.0 
108-05-4 Vinyl Acetate ND 30 

75-01-4 Vinyl Chloride ND 5.0 
1006)-01-5 c-1,3-dichloropropene ND 5.0 
156-59-2 cis-1,2-Dichloroethylene ND 5.0 

10061-02-6 t-1,3-Dichloropropene ND 5.0 

Surrogate Compounds Recoveries(%) QC Ranges 
1,2-Dichloroethane-D4 114 76 - 139 

Toluene-DB 95 74 - 116 

I ;4-Bromofluorobenzene 88 79 - 117 

Comments: 95359 
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Client Sample ID: 

Date of Collection: 

NIA 

NIA 

US.ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Mohawk Tannery - Nashua, NH 

Laboratory Blank for $VOA MW 

Date of Extraction: I /31I02 

Date of Analysis: 1/31102 

Dry Weight Extracted: NIA 

Wet Weight Extracted: NIA 

CAS Number Compound 

630-20-6 I, I, 1,2-Tetrachloroethane 
71-55-6 1, I, I-Trichloroethane 
79-34-5 I, 1,2,2-Tetrachloroethane 
76-13-1 I, l,2-Trichloro-1,2,2-Trifluoroeth 
79-00-5 I, 1,2-Trichloroethane 
75-35-4 I, 1-Dichloroethylene 
563-58-6 I, 1-Dichloropropene 
75-34-3 I, 1-dichloroethane 
87-61-6 I ,2,3-Trichlorobenzene 
96-18-4 1,2,3-Trich loropropane 
120-82-1 1,2,4-Trichlorobenzene 
95-63-6 1,2,4-Trimethylbenzene 
96-12-8 1,2-Dibromo-3-Chloropropane 
I 06-93-4 1,2-Dibromomethane 
95-50-1 1,2-Dichlorobenzene 
107-06-2 1,2-Dichloroethane 
78-87-5 1,2-Dichloropropane 
108-67-8 1,3,5-Trimethylbenzene 
541-73-1 1,3-Dichlorobenzene 
142-28-9 1,3-Dichloropropane 
106-46-7 1,4-Dichlorobenzene 
594-20-7 2,2-Dichloropropane 
78-93-3 2-Butanone (MEK) 
110-75-8 2-Chloroethylvinylether 
95-49-8 2-Chlorotoluene 
591-78-6 2-Hexanone 
67-64-1 2-Propanone (acetone) 
106-43-4 4-Chlorotoluene 
I 08-10-1 4-Methyl-2-Pentanone(MIBK) 
I 07-02-8 Acreolin 
107-13-1 Acrylonitrile 
71-43-2 Benzene 
I 08-86-1 Bromobenzene 
74-97-5 Bromochloromethane 
75-27-4 Bromodichloromethane 
75-25-2 Bromoform 
74-83-9 Bromomethane 
75-15-0 Carbon Disulfide 

Concentration 
ug/L 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Lab Sample ID: NIA 

Matrix Water 

Volume Purged: 5.0 mL 

Percent Solids: NIA 

Extract Dilution: 

pH: <2 

RL 
ug/L 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

s.o 
S.0 
S.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
20 
15 

5.0 
3.0 

10 
5.0 
2.5 

50 
25 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

15 

Qualifier 
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56-23-S Carbon tetrachloride ND s.o 
108-90-7 Chlorobenzehe ND 5.0 
75-00-3 Chloroethane ND 5.0 

67-66-3 Chlorofonn ND 5.0 -- 74-87-3 Chloromethane ND 5.0 
124-48-1 Dibromochloromethane ND 5.0 

74-95-3 Dibromomethane ND 5.0 

75-71-8 Dichlorodifluoromethane ND 5.0 

60-29-7 Ethyl Ether ND 15 
100-41-4 Ethyl benzene ND 5.0 
462-06-6 Fluorobenzene ND 5.0 
87-68-3 Hexachlorobutadiene ND 5.0 
98-82-8 lsopropylbenzene ND 5.0 
100-41-4/!06-42- M/P Xylene ND 10 
1634-04-4 Methyl+Butyl Ether ND 5.0 
75-09-2 Methylene Chloride ND 5.0 
104-51-8 N-Butylbenzene ND 5.0 
103-65-1 N-Propylbenzene ND 5.0 
91-20-3 Naphthalene ND 5.0 
95-47-6 Ortho Xylene ND 5.0 
99-87-6 Para-lsopropyftoluene ND 5.0 
135-98-8 Sec-Buty I benzene ND 5.0 
100-42-5 Styrene ND 5.0 
98-06-6 Tert-Butylbenzene ND 5.0 
127-18-4 Tetrachloroethylene ND 5.0 
109-99-9 Tetrahydrofuran ND 35 
108-88-3 Toluene ND s.o 
156-60-5 Trans-1,2-Dichloroethylene ND 5.0 
79-01-6 Trichloroethylene ND 5.0 - 75-69-4 Trichforofluoromethane ND 5.0 
108-05-4 Vinyl Acetate ND 30 
75-01-4 Vinyl Chloride ND 5.0 
10061-01-5 c-1,3-dichloropropene ND 5.0 
156-59-2 cis-1,2-Dichloroethylene ND 5.0 
10061-02-6 t-1,3-Dichloropropene ND 5.0 

Surrogate Compounds Recoveries(%) QC Ranges 
I ,2-Dichloroethane-04 122 76 - 139 

Toluene-D8 96 74 - I 16 

1,4-Bromofluorobenzene 88 79- 117 

Comments: METHOD BLANK ASSOCIATED WITH SAMPLES 95409, 95410, 95359. 
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PARAMETER 

I, I, I-Trichloroethane 
I, 1-Dichloroethylene 
1,2-Dichloroethane 
1,4-Dichlorobenzene 
Benzene 
Bromodichloromethane 
Bromofonn 
Carbon tetrachloride 
Chloroform 
Dibromochloromethane 
Trichloroethylene 
Vinyl Chloride 

Comments: 

PARAMETER 

I, I, I-Trichloroethane 
I, 1-Dichloroethylene 
1,2-Dichloroethane 
1,4-Dichlorobenzene 
Benzene 
Bromodichloromethane 
Bromofonn 
Carbon tetrachloride 
Chloroform 
Dibromochloromethane 
Trichloroethylene 
Vinyl Chloride 

Comments: 

US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

VOA MATRIX SPIKE (MS) I MATRIX SPIKE DUPLICATE (MSD) RECOVERY 

Mohawk Tannery - Nashua, NH 

Sample ID AAl9751 

SPIKE SAMPLE MS MS 
ADDED CONCENTRATION CONCENTRATION % 

ug/L ug/L ug/L REC 

20.0 ND 23.0 II 5 
20.0 ND 25.7 128 
20.0 ND 21.5 108 
20.0 ND 19.5 98 
20.0 ND 19.5 98 
20.0 ND 22.2 11 I 
20.0 ND 17.5 88 
20.0 ND 22.5 112 
20.0 ND 22.5 112 
20.0 ND 17.1 86 
20.0 ND 20.9 104 
20.0 ND 21.1 106 

MSD MSD MSD RPD 
SPIKE CONCENTRATION % % 

ADDED ug/L REC 

20.0 22.6 113 2 
20.0 25.S 128 0 
20.0 22.3 112 4 
20.0 20.2 101 4 
20.0 20.5 102 5 
20.0 20.6 103 7 
20.0 18.0 90 3 
20.0 22.8 114 2 
20.0 23.6 118 5 
20.0 17.9 90 5 
20.0 20.9 104 0 
20.0 23.2 116 9 

Samples in Batch: AA 19749 AA 19750 AA 19751 

QC 
LIMITS 
(% REC) 

48 - I 54 
48 - 161 
66 - 134 
67 - 119 
68 - 129 
55 - 129 
46_- 105 
65 - 140 
58 - 140 
so - 114 
49 - 154 
78 - 200 

QC 
LIMITS 

RPO 

22 
29 
23 
22 
16 
16 
15 
12 
14 
30 
22 
23 



US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Laboratory Duplicate Results 

Mohawk Tannery• Nashua, NH 

Sample IO: AAl9751 

SAMPLE 
RESULT RESULT RPO QC 

PARAMETER ug/L ug/L % LIMITS 

1, I, 1,2-Tetrachloroethane ND ND ND 30 
I, I, I-Trichloroethane ND ND ND 30 
I, 1,2,2-Tetrachloroethane ND ND ND 30 
I, 1,2-Trichloro-1,2,2-Trifluoroeth ND ND 30 
I, 1,2-Trichloroethane ND ND ND 30 
I, 1-Dichloroethylene ND ND ND 30 
I , 1-Dichloropropene ND ND ND 30 
I, 1-dichloroethane ND ND ND 30 
1,2,3-Trichlorobenzene ND ND ND 30 
1,2,3-Trichloropropane ND ND ND 30 
1,2,4-Trichlorobenzene ND ND ND 30 
1,2,4-Trimethylbenzene ND ND ND 30 
1,2-Dibromo-3-Chloropropane ND ND ND 30 
1,2-Dibromomethane ND ND ND 30 
1,2-Dichlorobenzene ND ND ND 30 
1,2-Dichloroethane ND ND ND 30 
1,2-Dich loropropane ND ND ND 30 
1,3,5-Trimethylbenzene ND ND ND 30 - 1,3-Dichlorobenzene ND ND ND 30 
1,3-Oichloropropane ND ND ND 30 
1,4-Dich lorobenzene ND ND ND 30 
2,2-Dichloropropane ND ND ND 30 
2-Butanone (MEK) ND ND ND 30 
2-Chloroethylvinylether ND ND ND 30 
2-Chlorotoluene ND ND ND 30 
2-Hexanone ND ND NO 30 
2-Propanone (acetone) 8.1 7.9 2.50 30 
4-Chlorotoluene ND ND ND 30 
4-Methyl-2-Pentanone(MIBK) ND ND ND 30 
Acreolin ND ND ND 30 
Acrylonitrile ND ND ND 30 
Benzene ND ND ND 30 
Bromobenzene ND ND ND 30 
Bromochloromethane ND ND ND 30 
Bro mod ichloromethane ND ND ND 30 
Bromoform ND ND ND 30 
Bromomethane ND ND ND 30 
Carbon Disulfide ND ND ND 30 
Carbon tetrachloride ND ND ND 30 
Chlorobenzene ND ND ND 30 
Chloroethane ND ND ND 30 
Chlorofonn ND ND ND 30 
Chloromethane ND ND ND 30 
Dibromochloromethane ND ND ND 30 
Dibromomethane ND ND ND 30 
Dichlorodifluoromethane ND ND ND 30 
Ethyl Ether ND ND ND 30 
Ethylbenzene ND ND ND 30 
Fluorobenzene ND ND ND 30 



; Hexachlqro,butadiene ND ND ND 30 
I sopropy I benzene ND ND ND 30 
M/P Xylene ND ND ND 30 
Methyl-t-Butyl Ether ND ND ND 30 
Methylene Chloride ND ND ND 30 
N-Butylbenzene ND ND ND 30 
N-Propylbenzene ND ND ND 30 
Naphthalene ND ND ND 30 
Ortho Xylene ND ND ND 30 
Para-lsopropy Ito luene ND ND ND 30 
Sec-Buty lbenzene ND ND ND 30 
Styrene ND ND ND 30 
Tert-Butylbenzene ND ND ND 30 
Tetrach loroethylene ND ND ND 30 
Tetrahydrofuran ND ND ND 30 
Toluene ND ND ND 30 
Trans-1,2-Dichloroethylene ND ND ND 30 
Trichloroethylene ND ND ND 30 
Trichlorofluoromethane ND ND ND 30 
Vinyl Acetate ND ND ND 30 
Vinyl Chloride ND ND ND 30 
c-1,3-dichloropropene ND ND ND 30 
cis-1,2-Dichloroethylene. ND ND ND 30 
l-1,3-Dichloropropene ND ND ND 30 



&EPA 
gion 1, New England 

United States Environmental Protection Agency 
Office of Environmental Measurement & Evaluation 

11 Technology Drive 
North Chelmsford, MA 01863-2431 

rebruary 26, 2002 

Mr Dan Granz - EIA / OEME 

U.S. EPA New England Laboratory 

11 Technology Drive 

N. Chelmsford, MA 01863-2431 

Project Number: 020 I 0033 

Project: Mohawk Tannery - Nashua, NH 

Analysis: Semivolatile Organic Compounds by GC/MS 

Analyst: Dan Boudreau 16 
;/JI./"'-

Analytical Procedure: 

Laboratory Report 

All samples were received and logged in by the laboratory according to the SOP for Sample Log-in 
(EIA-ADMLOGN6.SOP, 3/2000). 

-- Sample preparation and analysis was done following the EPA Region I SOP, BNA WCLPI .SOP. 

The SOP for this method is based on the US EPA Contract Laboratory Program, Statement of Work for 
Organic Analysis, Multi-Media, Multi-Concentration, Exhibit B, Analytical Methods for Semivolatiles, 
Revision OLM04.2, 1999. 

The analysis was performed by ESAT contractors working at the EPA New England Laboratory. 

Date Samples Received by the Laboratory 1/30/02 

Results relate only to the items tested or to the samples as received by the Laboratory. This analytical report shall not be 
reproduced except in full, without written approval of the laboratory. 

If you have any questions please call me at 617-9 I 8-8333. 

s;nTI~ !ZJvlt ()).. .,_-, / b2. 
Dr. William . Andrade / 

.dvanccd alytical Chemistry Specialist 



Qualifie~: RL = Reporting limit 
ND= Not Detected above Reporting limit 
NA= Not Applicable due to high sample dilutions or sample interferences 
NC = Not calculated since analyte concentration is ND. 
I = Estimated value 
E = Estimated value exceeds the calibration range 
L = Estimated value is below the calibration range 
B = Analyte is associated with the lab blank or trip blank contamination. Values are 

qualified when the observed concentration of the contamination in the sample 
extract is less than 5 times the concentration in the blank. 

R = No recovery was calculated since the analyte concentration is greater than four times 
the spike level. 
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Client Sample ID: 

Date of Collection: 

Date of Extraction: 

Date of Analysis: 

95410 

1/30/02 

2/6102 

218102 

US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Mohawk Tannery - Nashua, NH 

Semivolatile Organic Compounds by GC/MS 

Dry Weight Extracted: NIA 

Wet Weight Extracted: NIA 

Concentration 
CAS Number Compound ug/L 
92-52-4 I, 1 '-Biphenyl ND 
108-60-1 2,2'-oxybis( 1-chloropropane) ND 
95-95-4 2,4,5-Trichorophenol ND 
88-06-2 2,4,6-Trichlorophenol ND 
120-83-2 2,4-Dichlorophenol ND 
51-28-5 2,4-Dinitrophenol ND 
121-14-2 2,4-Dinitrotoluene ND 
105-67-9 2,4-dimethylphenol ND 
606-20-2 2,6-Dinitrotoluene ND 
91-58-7 2-Chloronaphthalene ND 
95-57-8 2-Chlorophenol ND 
91-57-6 2-Methylnaphthalene ND 
95-48-7 2-Methylphenol 0.8 
88-74-4 2-Nitroaniline ND 
88-75-5 2-Nitrophenol ND 
91-94-1 3,3'-Dichlorobenzidine ND 
99-09-2 3-Nitroaniline ND 
534-52-1 4,6-Dinitro-2-methylphenol ND 
101-55-3 4-Bromophenyl-phenylether ND 
59-50-7 4-Ch loro-3-methylphenol ND 
106-47-8 4-Chloroaniline ND 
7005-72-3 4-Chlorophenyl-phenylether ND 
106-44-5 4-Methylphenol II 
100-01-6 4-Nitroaniline ND 
100-02-7 4-N itrophenol ND 
83-32-9 Acenaphthene ND 
208-96-8 Acenaphthylene ND 
98-86-2 Acetophenone ND 
120-12-7 Anthracene ND 
1912-24-9 Atrazine ND 
100-52-7 Benzaldehyde ND 
56-55-3 Benzo(a)anthracene ND 
50-32-8 Benzo(a)pyrene ND 
205-99-2 Benzo(b )fluoranthene ND 
191-24-2 Benzo(g,h,i)perylene ND 
207-08-9 Benzo(k)fluoranthene ND 
111-44-4 Bis(2-Chloroethyl)ether ND 
117-81-7 Bis(2-ethylhexyl)phthalate ND 
85-68-7 Butylbenzylphthalate ND 
86-74-8 Carbazole ND 
218-01-9 Chrysene ND 
84-74-2 Di-n-buytylphthalate ND 

Lab Sample ID: AAl9750 

Matrix Water 

Volume Extracted: 1000 mL 

Percent Solids: NIA 
Extract Dilution: 

pH: 7.3 

RL 
ug/L Qualifier 

10 
10 
10 
10 
10 
10 
IO 
IO 
10 
10 
10 
10 
10 L 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
IO 
IO 
10 
10 
10 
10 
10 
10 

· 10 
IO 
10 
10 
10 
10 
10 
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Comments: 

117-84-0 Di-n-octyl phthalate 
53-70-3 D ibenz( a,h )anthracene 
132-64-9 Dibenzofuran 
84-66-2 Diethylphthalate 
131-11-3 Dimethyl phthalate 
206-44-0 Fluoranthene 
86-73-7 Fluorene 
118-74-1 Hexachlorobenzene 
87-68-3 Hexachlorobutadiene 
77-47-4 Hexachlorocyclopentadiene 
67-72-1 Hexachloroethane 
193-39-5 lndeno( l ,2,3-cd)pyrene 
78-59-1 lsophorone 
86-30-6 N-Nitrosodiphenylamine 
621-64-7 N-nitroso-di-n-propylamine 
91-20-3 Naphthalene 
98-95-3 Nitrobenzene 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 
108-95-2 Phenol 
129-00-0 Pyrene 
111-91-1 bis(-2-Chloroethoxy )methane 
105-60-2 e-Caprolactam 

Surrogate Compounds 
2-Fluorophenol 
Phenol-d5 
2-Chlorophenol-d4 
1,2-Dichlorobenzene-d4 
N itrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl 

Tentatively Identified Non-Target Compounds 

4-methyl Pentanoic acid 
Benzenacetic acid 
5,6-Dimethyl- l H-benzotriazole 
( 1, 1,3,3-tetramethylbutyl) Phenol 
2(3 H)-Benzothiazolone 
4-( I, 1,3,3-tetramethylbutyl) Phenol 

4 ppb 
35 ppb 
9 ppb 
6 ppb 
19 ppb 
7 ppb 

Seven unknown compounds ranging from 5 - 9 ppb. 

1 
J 
1 
J 

1 
J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2 
ND 
ND 
ND 

Recoveries (%) 

90 
90 
91 
78 
92 
87 
107 
81 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 L 
10 
10 
10 

QC Ranges 
2 I - I 10 
10 - 110 
33 - 110 
16 - 110 
35 - 114 
43 - 116 
10- 123 
33 - 14 I 
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Client Sample ID: 

Date of Collection: 

Date of Extraction: 

Date of Analysis: 

NIA 
NIA 
2/7/02 

2/7/02 

US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Mohawk Tannery - Nashua, NH 

Laboratory Blank Results 

Dry Weight Extracted: NIA 
Wet Weight Extracted: NIA 

Concentration 
CAS Number Compound uglL 
92-52-4 I, I '-Biphenyl ND 
108-60-1 2,2'-oxybis( 1-chloropropane) ND 
95-95-4 2,4,5-Trichorophenol ND 
88-06-2 2,4,6-Trichlorophenol ND 
120-83-2 2,4-Dichlorophenol ND 
51-28-5 2,4-Dinitrophenol ND 
121-14-2 2,4-Dinitrotoluene ND 
105-67-9 2,4-dimethylphenol ND 
606-20-2 2,6-Dinitrotoluene ND 
91-58-7 2-Chloronaphthalene ND 
95-57-8 2-Chlorophenol ND 
91-57-6 2-Methylnaphthalene ND 
95-48-7 2-Methylphenol ND 
88-74-4 2-Nitroaniline ND 
88-75-5 2-Nitrophenol ND 
91-94-1 3,3 '-Dich1orobenzidine ND 
99-09-2 3-Nitroaniline ND 
534-52-1 4,6-Dinitro-2-methylphenol ND 
101-55-3 4-Bromophenyl-phenylether ND 
59-50-7 4-Chloro-3-methylphenol ND 
106-47-8 4-Chloroaniline ND 
7005-72-3 4-Chlorophenyl-phenylether ND 
106-44-5 4-Methylphenol ND 
100-01-6 4-Nitroaniline ND 
100-02-7 4-Nitrophenol ND 
83-32-9 Acenaphthene ND 
208-96-8 Acenaphthylene ND 
98-86-2 Acetophenone ND 
120-12-7 Anthracene ND 
1912-24-9 Atrazine ND 
100-52-7 Benzaldehyde ND 
56-55-3 Benzo(a)anthracene ND 
50-32-8 Benzo(a)pyrene ND 
205-99-2 Benzo(b )fluoranthene ND 
191-24-2 Benzo(g,h, i)perylene ND 
207-08-9 Benzo(k)fluoranthene ND 
I 11-44-4 Bis(2-Chloroethyl)ether ND 
I 17-81-7 Bis(2-ethylhexyl)phthalate 0.7 
85-68-7 Butylbenzylphthalate ND 
86-74-8 Carbazole ND 
218-01-9 Chrysene ND 
84-74-2 Di-n-buytylphthalate ND 

Lab Sample ID: NIA 

Matrix Water 

Volume Extracted: I 000 mL 

Percent Solids: NIA 

Extract Dilution: 

pH: 6.2 

RL 
uglL Qualifier 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 L 
10 
IO 
10 
10 
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117-84-0 Di-n-octyl phthalate ND 10 
53-70-3 Dibenz( a,h )anthracene ND 10 
132-64-9 Dibenzofuran ND 10 
84-66-2 Diethylphthalate 0.7 10 L 
131-11-3 Dimethyl phthalate ND 10 
206-44-0 Fluoranthene ND 10 
86-73-7 Fluorene ND 10 
118-74-1 Hexachlorobenzene ND JO 
87-68-3 Hexachlorobutadiene ND JO 
77-47-4 Hexachlorocyclopentadiene ND 10 
67-72-J Hexachloroethane ND JO 
193-39-5 lndeno( 1,2,3-cd)pyrene ND 10 
78-59-1 lsophorone ND JO 
86-30-6 N-Nitrosodiphenylamine ND 10 
621-64-7 N-nitroso-di-n-propylamine ND 10 
91-20-3 Naphthalene ND 10 
98-95-3 N itrobenzen e ND 10 
87-86-5 Pentach lorophenol ND JO 
85-01-8 Phenanthrene ND 10 
I 08-95-2 Phenol ND 10 
129-00-0 Pyrene ND 10 
111-91-1 bis(-2-Chloroethoxy )methane ND 10 
I 05-60-2 e-Caprolactam 822 JO E 

Surrogate Compounds Recoveries(%) QC Ranges 
2-Fluorophenol 51 21 - 110 
Phenol-d5 55 10 - 110 
2-Chlorophenol-d4 95 33 - 110 
I ,2-Dichlorobenzene-d4 69 16 - 110 
N itrobenzene-d5 92 35 - 114 
2-Fluorobiphenyl 87 43 - 116 
2,4,6-Tribromophenol 92 10 - 123 
Terphenyl 97 33 - 141 

Comments: The target analyte , e-caprolactam that is repoted in he lab blank is a plasticizer that has been detected at 
various levels in other blanks. It is associated with the lab DI system. 
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Client Sample ID: 

Date of Collection: 

Date of Extraction: 

Date of Analysis: 

95359 

1/30/02 

2/6/02 

2/8/02 

US ENVIRONMENT AL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Mohawk Tannery - Nashua, NH 

Semivolatile Organic Compounds by GC/MS 

Dry Weight Extracted: NIA 

Wet Weight Extracted: NIA 

Concentration 
CAS Number Coml!ound ug/L 
92-52-4 1,1'-Biphenyl ND 
108-60-1 2,2'-oxybis( I -chloropropane) ND 
95-95-4 2,4,5-Trichorophenol ND 
88-06-2 2,4,6-Trichlorophenol ND 
120-83-2 2, 4-Dichloropheno I ND 
51-28-5 2,4-Dinitrophenol ND 
121-14-2 2,4-Dinitrotoluene ND 
105-67-9 2,4-dimethylphenol ND 
606-20-2 2,6-Dinitrotoluene ND 
91-58-7 2-Chloronaphthalene ND 
95-57-8 2-Chlorophenol ND 
91-57-6 2-Methylnaphthalene ND 
95-48-7 2-Methylphenol ND 
88-74-4 2-Nitroaniline ND 
88-75-5 2-N itrophenol ND 
91-94-1 3 ,3 '-Dichlorobenzidine ND 
99-09-2 3-Nitroaniline ND 
534-52-1 4,6-Dinitro-2-methylphenol ND 
101-55-3 4-Bromophenyl-phenylether ND 
59-50-7 4-Chloro-3-methylphenol ND 
106-47-8 4-Chloroaniline ND 
7005-72-3 4-Chlorophenyl-phenylether ND 
106-44-5 4-Methylphenol ND 
100-01-6 4-Nitroaniline ND 
100-02-7 4-Nitrophenol ND 
83-32-9 Acenaphthene ND 
208-96-8 Acenaphthylene ND 
98-86-2 Acetophenone ND 
120-12-7 Anthracene ND 
1912-24-9 Atrazine ND 
100-52-7 Benzaldehyde ND 
56-55-3 Benzo(a)anthracene ND 
50-32-8 Benzo(a)pyrene ND 
205-99-2 Benzo(b )tluoranthene ND 
191-24-2 Benzo(g,h,i)perylene ND 
207-08-9 Benzo(k)fluoranthene ND 
I 11-44-4 Bis(2-Chloroethyl)ether ND 
117-81-7 Bis(2-ethylhexyl)phthalate ND 
85-68-7 Butylbenzylphthalate ND 
86-74-8 Carbazole ND 
218-01-9 Chrysene ND 
84-74-2 Di-n-buytylphthalate ND 

Lab Sample ID: AA\9751 

Matrix Water 

Volume Extracted: 920 mL 

Percent Solids: NIA 

Extract Dilution: I 

pH: 7.5 

RL 
ug/L Qualifier 

JI 
I I 
11 
11 
11 
II 
11 
I I 
11 
11 
11 
11 
11 
11 
11 
II 
11 
11 
I I 
11 
11 
I I 
11 
11 
11 
II 
11 
11 
11 
11 
11 
II 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
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Comments: 

117-84-0 Di-n-octyl phthalate 
53-70-3 Dibenz(a,h)anthracene 
132-64-9 Dibenzofuran 
84-66-2 Diethylphthalate 
131-11-3 Dimethyl phthalate 
206-44-0 Fluoranthene 
86-73-7 Fluorene 
I 18-74-1 Hexachlorobenzene 
87-68-3 Hexachlorobutadiene 
77-47-4 Hexachlorocyclopentadiene 
67-72-1 Hexach loroethane 
193-39-5 lndeno( 1,2,3-cd)pyrene 
78-59-1 lsophorone 
86-30-6 N-Nitrosodiphenylamine 
621-64-7 N-nitroso-d i-n-propy lam ine 
91-20-3 Naphthalene 
98-95-3 Nitrobenzene 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 
I 08-95-2 Phenol 
129-00-0 Pyrene 
111-91-1 bis(-2-Chloroethoxy)methane 
105-60-2 e-Capro lactam 

Surrogate Compounds 
2-Fluorophenol 
Phenol-d5 
2-Chlorophenol-d4 
I ,2-Dichlorobenzene-d4 
N itrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl 

Tentatively Identified Compounds 

Triphenylphosphine oxide 4 ppb 

Six unknown compounds ranging from 2 -28 ppb. 

ND II 
ND 11 
ND 11 
ND II 
ND II 
ND II 
ND 11 
ND 11 
ND II 
ND II 
ND II 
ND II 
ND 11 
ND 11 
ND 11 
ND 11 
ND 11 
ND 11 
ND II 
ND II 
0.9 11 L 
ND II 
ND 11 

Recoveries(%) · QC Ranges 
92 21 - I JO 
93 10 - 110 
95 33 -.110 
81 16 - 110 
92 35 - I 14 
89 43 - 116 
110 10 - 123 
52 33 - 141 
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US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

BNA MATRIX SPIKE (MS)/ MATRIX SPIKE DUPLICATE (MSD) RECOVERY 

Mohawk Tannery - Nashua, NH 

Sample ID AAl9750 

SPIKE SAMPLE MS MS 
ADDED CONCENTRATION CONCENTRATION % 

PARAMETER ug/L ug/L ug/L REC 

2,4-Dinitrotoluene 50.000 ND 44.9 90 
2-Chlorophenol 75.000 ND 68.0 91 
4-Chloro-3-methylphenol 75.000 ND 73.3 98 
4-Nitrophenol 75.000 ND 92.4 123 
-\ cenaphthene 50.000 ND 41.9 84 

-·11troso-di-n-propylamine 50.000 ND 41.6 83 
: '<:ntachlorophenol 75.000 ND 111.0 148 
Phenol 75.000 2 68.1 88 
Pyrene 50.000 ND 45.2 90 

MSD MSD MSD RPO 
SPIKE CONCENTRATION % % 

PARAMETER ADDED ug/L REC 

2,4-Dinitrotoluene 50 90.3 181 67 

_., 2-ChlorophenoI 75 135.1 180 66 

4-Chloro-3-methylphenol 75 145.0 193 66 
: -"-litrophenol 75 190.1 254 69 

,phthene 50 86.4 173 69 
,so-di-n-propylamine 50 85.7 171 69 

, ~,nachlorophenol 75 213.6 285 63 

Phenol 75 136.5 179 68 

Pyrene 50 99.6 199 75 

Samples in Batch: AA 19750 AA 19751 

QC 
LIMITS 
(% REC) 

24 - 96 
27 - 123 
23 - 97 
10 - 80 

46 - 118 
36- 97 
9 - 103 
12 - 110 
26 - 127 

QC 
LIMITS 

RPD 

25 
25 
25 
25 
25 
25 
25 
25 
25 

QCPage 1 of 
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&EPA 
Region I, New England 

United States Environmental Protection Agency 
Office of Environmental Measurement & Evaluation 

11 Technology Drive 
North Chelmsford, MA 01863-2431 

March 04, 2002 

/ 

Mr Dan Granz - El,i''i OEME 

U.S. EPA New England Laboratory 

11 Technolo~v Drive 

N. Chelmsford, MA 01863-243 l 

Project Number: 02010033 

Project: Mohawk TaMery - Nashua, NH 

Analysis: Pesticides and PCBs in Water 

Analyst: Peter Philbrook f:'cf J ·'-1 ·C.:2 

Analytical Procedure: 

Laboratory Report 

All samples were received and logged in by the laboratory according to the SOP for Sample Log-in 
{EIA-ADMLOGN7.SOP, 7/2001). 

Sample preparation and analysis was done following the EPA Region I SOP, PESWALL3.SOP. 

The analysis was carried out using high resolution capillary column chromatography. The 30 meter dual 
capillary system consists of J&W DB-5 and J& W DB-1701 columns both with a 0.25 mm ID. 

Date Samples Received by the Laboratory: 1/30/02 

Results relate only to the items tested or to the samples as received by the Laboratory. This analytical report shall not be 
reproduced except in full, without written approval of the laboratory. 

lfyou have any questions please call me at 617-918-8333. 

Sinc12.• 11 I . _j_ 
L, [1..,.1~.,.. ( J3 ~ v/., 2-

Dr. Willi J. Andrade 1/ ;.. 
Advanced Analytical Chemistry Specialist 



Juaht1crs: • 
KL = .Reportlng limit 
ND = Not Detected above Reporting limit 
NA= Not Applicable due to high sample dilutions or sample interferences 
J = Estimated value 
E = Estimated value exceeds the calibration range 
L = Estimated value is below the calibration range 
B = Analyte is associated with the lab blank or trip blank contamination. Values are 

qualified when the observed concentration of the contamination in the sample 
extract is less than 10 times the concentration in the blank. 

P = The confianation value exceeded 35% difference and is less than 100%. The lower 
value is reported. 

C = The identification has been confirmed by GC/MS. 
A = Suspected Aldo) condensation product. 
N = Tentatively identified compound. 
R "' No recovery was cakulated since the analyte concentration is greater than four times 

the spike level. 
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Comments: 

Client Sample ID: 

Date of Collection: 

Date of Extraction: 

Date of Analysis: 

Dry Weight Extracted: 

95410 

1130102 

214102 

2127102 

NIA 

US ENVIRONMENT AL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Mohawk Tannery • Nashua, NH 

Pesticides and PCBs in Water 

W~t Weight Extracted: NIA 

Volume Extracted: 960ml 

Concentration 
CASNumber Com(?Ound ug/L 
12674!)1.-2 Aroclor-1016 ND 
11104-28-2 Aroclor-1221 -ND 
11141-16-5 Aroclor-1232 ND 
53469-21-9 Aroclor-1242 ND 
12672-29-6 Aroclor-1248 ND 
1 !097-69-1 Aroclor- I 254 ND 
11096-82-5 Aroclor-1260 ND 
11100-14-4 Aroclor-1262 ND 
37324-23-5 Aroclor- I 268 ND 
57-74-9 Technical Chlordane ND 
8001-35-2 Toxaphene ND 
309-00-2 Aldrin ND 
50-29-3 4,4'-DDT ND 
76-44-8 Heptachlor ND 
72-54-8 4,4'-DDD ND 
72.55.9 4,4'-DDE ND 
5103-71-9 Alpha Chlordane ND 
319-84-6 Alpha-BHC ND 
319-85-7 Beta-BHC ND 
319-86-8 Delta-BHC ND 
60-57-1 Dieldrin ND 
959-98-8 Endosulfan I ND 
33212-65-9 Endosulfan JI ND 
1031-07-8 Endosulfan Sulfate ND 
72-20-8 Endrin ND 
7421-93-4 Endrin Aldehyde ND 
53494-70-5 Endrin Ketone ND 
5l03-74-2 Gamma Chlordane ND 
58-89-9 Gamma-BHC ND 
1024-57-3 Heptachlor Epoxide ND 
72-43-5 Methoxychlor ND 

Lab Sample ID: AA19750 

Matrix Water 

Final Volume: 5ml 
Percent Solids: NIA 

Extract Dilution: I 

pH: 8.26 

GPC Factor: 2 

RL 
YElL Qualifier 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
0.100 
0.059 
0.059 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 

SurFogate Compounds Recoveries (o/e) QC Ranges 
2,4,S;6-Tetrachloro-m-xylene 56 2S - 123 
Decachlorobiphenyl 94 32 - 145 

Page 1 of3 



Comments: 

'Client Sample ID: 

Date of Collection: 

Date of fatraction: 

Date of Analysis: 

95359 

1130102 

2/4102 

2/27102 

US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Mohawk Tannery - Nashua, NH 

Pesticides and PCBs in Water 

Dry Weight Extracted: NIA 
Wet Weight Extracted: NIA 
Volume Ext'racted: 940mL 

Concentration 
CAS Number Comeound uglL 
12674-11-2 Aroclor-1016 ND 
11104-28-2 Aroclor- I 22 I ND 
11141-16-5 Aroclor-1232 ND 
53469-21-9 Aroclor-1242 ND 
12672-29-6 Aroclor-1248 ND 
11097-69-1 Aroclor-1254 ND 
11096-82-5 Aroclor-1260 ND 
11100-14-4 Aroclor-1262 ND 
37324-23-5 Aroclor-1268 ND 
57-74-9 Technical Chlordane ND 
8001-35-2 Toxaphene ND 
309-00-2 Aldrin ND 
50-29-3 4,4'-DDT ND 
76-44-8 Heptachlor ND 
72-54-8 4,4'-DDD ND 
72-55-9 4,4'-DDE ND 
5103-71-9 Alpha Chlordane ND 
319-84-6 Alpha-BHC ND 
319-85-7 Beta-BHC ND 
319-86-8 Delta-BHC ND 
60-57-1 Dieldrin ND 
959-98-8 Endosulfan I ND 
33212-65-9 Endosulfan II ND 
1031-07-8 Endosulfan Sulfate ND 
72-20-8 Endrin ND 
7421-93-4 Endrin Aldehyde ND 
53494-70-5 Endrin Ketone ND 
5103-74-2 Gamma Chlordane ND 
58-89-9 Gamma-BHC ND 
1024-57-3 Heptachlor Epoxide ND 
72-43-5 Methoxychlor ND-

Lab Sample ID: AA19751 

Matrix Water 

Final Volume: 5ml 

Percent Solids: NIA 
Extract Dilution: I 

pH: 7.66 

GPC Factor: 2 

RL 
uELL Qualifier 

1.000 
1.000 
1.009 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
0.100 
0.059 
0.059 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 
0.052 

Surrogate Compounds Recoveries (•/4) QC Ranges 
2,4,5,6-Tetrachloro-m-xylene 57 25 - 123 
Decachlorobiphenyl 88 32 - 145 
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-

Comments: 

Client Sample ID: 

Date of Collection: 

Date of Extraction: 

Date of Analysis: 

Dry Weight Extracted: 

NIA 
NIA 

214102 

2126102 

NIA 

US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Mohawk Tannery - Nashua, NH 

Laboratory Blank 

Wet Weight Extracted; NIA 
Volume Extracted: 1000 mL 

Concentration 
CASNumber Compound ug/L 
12674-11-2 Aroclor-1016 ND 
11104-28-2 Aroclor-1221 ND 
11141-16-5 Aroclor-1232 ND 
53469-21-9 Aroclor-1242 ND 
12672-29-6 Aroclor-1248 ND 
11097-69-1 Aroclor-1254 ND 
11096-82-5 Aroclor-1260 ND 
11100-14-4 Aroclor-1262 ND 
37324-23-5 Aroclor-1268 ND 
57-74-9 Technical Chlordane ND 
8001-35-2 toxaphene ND 
309-00-2 Aldrin ND 
50-29-3 4,4'-DDT ND 
76-44-'8 Heptachlor ND 
72-54-8 4,4'-DDD ND 
72-55-9. 4,4'-DDE ND 
5103-71-9 Alpha Chlordane ND 
319-84-6 Alpha-BHC ND 
319-85-7 Beta-BHC ND 
319-86-8 Delta-BHC ND 
60-57-1 Dieldrin ND 
959-98-8 Endosulfan I ND 
33212-65-9 Endosulfan JI ND 
1031-07-8 Endosulfan Sulfate ND 
72-20-8 Endrin ND 
7421-93-4 Endrin Aldehyde ND 
53494-70-5 Endrin Ketone ND 
5103-74-2 · Gamma Chlordane ND 
58-89-9 Gamma-BHC ND 
1024-57-3 Heptachlor Epoxide ND 
72-43-5 Methoxychlor ND 

Lab Sample ID: NIA 
Matrix Water 

Final Volume: 5 mL 

Percent Solids: NI A 

Extract Dilution: 

pH~ 7.67 

GPC Factor: 2 

RL 
ug/L 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
0.100 
0.056 
0.056 
0.050 
0.050 

·0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
o:050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

Qualifier 

Surrogate Compounds 
2,4,5,6-Tetrachloro-m-xylene 

Recoveries(%) 
63 

QC Ranges 
25 - 123 

Decachlorobiphenyl 72 32 - 145 
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US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

PESTICIDES MATRIX SPIKE (MS) I MATRIX SPIKE DUPLICATE (MSD) RECOVERY 

Mohawk Tannery - Nashua. NH 

Sample ID: AAl9750 

SPIKE SAMPLE MS MS 
ADDED CONCENTRATION CONCENTRATION % 

PARAMETER ug/L ug/L ug/L REC 

4,4'-DDT 0.521 ND 0.497 95 
Aldrin 0.260 ND 0.141 54 
'1 ieldrin 0.521 ND 0.500 96 

··:n 0.521 ND 0.441 85 
. , . .,nrnJ-BHC 0.260 ND 0.192 74 
Hep~hlor 0.260 ND 0.174 67 

MSD MSD MSD RPD 
SPIKE CONCENTRATION % % 

PARAMETER ADDED ug/L REC 

4,4'-DDT 0.521 0.327 63 41 

Aldrin 0.260 0.092 35 42 

Dieldrin 0.521 0.319 61 44 

Endrin 0.521 0.309 59 35 

Gamma-BHC 0.260 0.146 56 27 

·n!achlor 0.260 0.121 47 36 

Samples in Batch: AA 19750 AA 19751 

QC 
LIMITS 
(% REC) 

38 - 127 
40 - 120 
52 - 126 
56- 121 
56 - 123 
40- 131 

QC 
LIMITS 

RPO 

27 
22 
18 
21 
15 
20 
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( 
~ 

.. _ ... ,..., ... 
., -CHAIN OF CUSTODY RECORD 

PROJ. NO. PROJECT NAME 1"1o'1-~b "j';< .,.,.,.,."1 ... , 1(" ~ 

s-__.µye-, l "' ~ .,'I 
.. /' ..... 

(};;.Of 00 33 µ • .s.f_, .. ,?It NO. t -~ ...:- ~\ ' 
J- ' I) . )-

SAMPLERS: rs;,,,.,.,,., .j]o.J ,J...LJ,.__,_ OF ~ y v t! l • ' -<· ~ 'I, 

CON• .,,? ' ;. REMARKS 
\,~ 1£"' i-' 

~ 
m TAINEAS 

~ft. .,__~ f16/f STA.NO. DATE TIME "' STATION LOCATION cc 
S~1H€ #= C, ~ ... ~ ~v' ug 

~fVI l~l 7Z~ A )-R...P i.)011 
,_ (:t) c:rs-'-ta:; 

\l.+-7621 I)~ 11'2.S- X ,..~ ~ J--vn,o--,u 13 ~ -~ (3) (i) '0 . 9S-Y/o 

Wlff'Ml. I }Ju, 1•'1'>' .x ,-,.,,..11,. .}r./e d-(.M;o-:>r- q ·(s-3 ~ (V {i) (L) q5-35tl' 

I' 

--:tt'0,l Date /Time Received by: rs,,,,.rv,.J Relinquished by: rs;,,,.rv,.J ""'f~- Received by: fSi,n•runJ 

, f--pb2 I") o 
i--..__ 

-~ 
Relinquished by: (Sitn•runl Dot> [T;m, Received by: rs;;,,.w,.J Relinquished by: (Si,r,1rvr1J -- _o~F=--: -~"',., 

... - .. ,. --- . -- ----· .. --··-··• --
Relinquished by: (Si1n,tur,J Date /Time Receiuatory by: Date /Time Remarks 

(__ __ ... .... . --·+-,,--:> 
:~::,.~----;······ .a_ ~~, 1/40Jz.l.16 :Jv -

Distribution: Orl9i1111 Accompanlts Shipm.11t; co(., tD Coordin1tDr Fl1ld Filn · 

1-1 f)C'f'\..., 



·&EPA 
Region 1, New England 

United States Environmental Protection Agency 
Office of Environmental Measurement & Evaluation 

11 Technology Drive 
North Chelmsford, MA 01863-2431 

March 06, 2002 

Mr Dan Granz - EIA / OEME 

U.S. EPA New England Laboratory 

11 Technology Drive 

N. Chelmsford, MA O 1863-243 I 

ProjectNumber: 02010033 
0 roject: 

\nalysis: 

Analyst: 

Mohawk Tannery - Nashua, NH 

Dissolved Metals in Water by ICP/MS 
Michael Dowling 

!1A,,)) 3 /~/~;i, 

Analytical Procedure: 

Laboratory Report 

All samples were received and logged in by the laboratory according to the SOP for Sample Log-in 
(EIA-ADMLOGN5.SOP, 4/99). 

Sample analysis was done following the EPA Region I SOP, INGICPMSI.SOP. 

Samples were prepared following the EPA Region I SOP, JNGPREP3.SOP. 

Samples were analyzed by inductively coupled plasma mass spectrometry. Preparation and analysis SOP's 
are based on Methods 200.2 and 200.8, respectively, as stated in "Methods for the Determination of 
Metals in Environmental Samples, Supplement I (EPA/600/R-94/111), Rev. 5.4, May 1994." 

Date Samples Received by the Laboratory: 1/30/02 

Results relate only to the items tested or to the samples as received by the Laboratory. This analytical report shall not be 
reproduced except in full, without written approval of the laboratory. 

:'.:::::~~qu•Q:11 m~~/ ~:;::33 
Dr. William J. A drade 
Advanced Anal ical Chemistry Specialist 



-

_Qualifiers: RL = Reporting limit 
ND= Not detected above reporting limit 
NA = Not applicable 
NC = Not calculated since the analyte concentration is ND 

J = Estimated value 
B = Analyte is associated with the lab blank or trip blank contamination. Values are 

qualified when the observed concentration of the contamination in the sample 
extract is less than 10 times the concentration in the blank. 

R = No recovery was calculated since the analyte concentration is greater than four times 
the spike level. 



Client Sample ID: 

Date of Collection: 

Date of Preparation: 

Date of Analysis: 

Volume Digested: 

CAS Number 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-98-7 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 

US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

95410 

1/30/02 

3/5/02 

3/5/02 

NIA 

Parameter 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium (mg/L) 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Mohawk Tannery - Nashua, NH 

Dissolved Metals in Water by ICP/MS 

Concentration 
ug/L 

6.7 
ND 

2.6 
2.5 
ND 
ND 

82 
22 

0.50 
0.82 
277 
ND 

Magnesium (mg/L) 1.6 
Manganese 4990 
Molybdenum ND 
Nickel 4.7 
Selenium JO 
Silver ND 
Thallium ND 
Vanadium 0.49 
Zinc ND 

Comments: J = Estimated values due to MS recoveries outside acceptance criteria. 

The reported result for Mn is by ICP Method 200.7. 

Lab Sample ID: AA 19750 

Matrix Water 

Final Volume: 50.5 mL 

Dilution Factor: 1.01 

pH: <2 

RL 
ug/L Qualifier 

5.0 
0.50 
0.50 
0.20 
0.20 
0.20 
0.10 
0.50 
0.20 
0.20 
50 

0.20 J 

0.10 
0.20 
0.50 
0.20 
1.0 

0.20 
0.50 J 

0.20 
5.0 
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Client Sample ID: 

Date of Collection: 

Date of Preparation: 

Date of Analysis: 

Volume Digested: 

CAS Number 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 -· 7439-96-5 
7439-98-7 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 

US ENVIRONMENTAL PROTECTION AGENCY . 

95359 

1/30/02 

3/5/02 

3/5/02 

NIA 

Parameter 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

NEW ENGLAND LABORATORY 

Mohawk Tannery - Nashua, NH 

Dissolved Metals in Water by ICP/MS 

Concentration 
ug/L 

9.6 
ND 
0.62 
1.1 
ND 
ND 

Calcium (mg/L) 52 
Chromium 6.0 
Cobalt 0.39 
Copper 1.1 
Iron 79 
Lead 0.22 
Magnesium (mg/L) 0.57 
Manganese 1465 
Molybdenum 0.91 
Nickel 3.0 
Selenium 1.9 
Silver ND 
Thallium ND 
Vanadium 0.21 
Zinc ND 

Comments: The reported result for Mn is by ICP Method 200.7. 

Lab Sample ID: AAI9751 

Matrix Water 

Final Volume: 50.5 mL 

Dilution Factor: 1.01 

pH: <2 

RL 
ug/L Qualifier 

5.0 
0.50 
0.50 
0.20 
0.20 
0.20 
0.10 
0.50 
0.20 
0.20 
50 

0.20 
0.10 
0.20 
0.50 
0.20 
1.0 

0.20 
0.50 
0.20 
5.0 
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US ENVIRONMENT AL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

METALS MATRIX SPIKE (MS) RESULTS 

Mohawk Tannery - Nashua. NH 

Sample ID: AA19750 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

OMPOUND ug/L ug/L ug/L REC (% REC) 

.luminum 37.7 6.74 43.2 96.7 70- 130 

.ntimony 37.7 ND 30.9 82.0 70 - 130 

.rsenic 37.7 2.57 40.0 99.3 70- 130 

iarium 37.7 2.54 39.4 97.8 70- 130 

leryllium 37.7 ND 38.5 102 70- 130 
:admium 37.7 ND 38.3 102 70 - 130 
:hromium 37.7 22.2 57.3 93.1 70- 130 

:obalt 37.7 0.502 38.5 IOI 70- 130 

:opper 37.7 0.824 35.4 91.7 70 - 130 
ron 377 277 601 85.9 70 - 130 
..ead 37.7 ND 53.9 143 70- 130 
.tanganese 37.7 4990 4700 R 70- 130 
,.folybdenum 37.7 ND 40.2 107 70 - 130 
-lickel 37.7 4.69 41.2 96.8 70 - 130 
.elenium 189 10.3 122 59.1 70 - 130 

37.7 ND 28.6 75.9 70 - 130 
37.7 ND 55.4 147 70 - 130 
37.7 0.487 38.3 100 70- 130 

!..lfiC 37.7 ND 39.1 104 70 - 130 

QC Pa~e 1 of2 



US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

--- Laboratory Duplicate Results 

Mohawk Tannery - Nashua. NH 

Sample ID: AA 19751 

SAMPLE SAMPLE DUPLICATE PRECISION QC 
RESULT RESULT RPD LIMITS 

COMPOUND ug/L ug/L % RPO(%) 

Aluminum 9.57 9.80 2.4 20 
Antimony ND ND NC 20 
Arsenic 0.622 0.588 5.6 20 
Barium 1.06 1.07 0.94 20 
Beryllium ND ND NC 20 
Cadmium ND ND NC 20 
Calcium (mg/L) 51.8 50.7 2.1 20 
Chromium 6.00 5.95 0.84 20 
Cobalt 0.385 0.359 7.0 20 
Copper 1.10 1.06 3.7 20 
Iron 78.8 73.1 7.5 20 
Lead 0.223 0.227 1.8 20 
Magnesium (mg/L) 0.568 0.573 0.88 20 
Manganese 1465 1424 I. I 20 
Molybdenum 0.910 0.776 16 20 
Nickel 2.98 2.91 2.4 20 
Selenium 1.93 ND NC 20 
Silver ND ND NC 20 
Thallium ND ND NC 20 - Vanadium 0.210 ND NC 20 
Linc ND ND NC 20 

Comments: 

OC Pa11;e2 of2 



&EPA 
:l.eglon l, New England 

United States Environmental Protection Agency 
Office of Environmental Measurement & Evaluation 

11 Technology Drive 

"1arch 07, 2002 

\1r Dan Granz - EIA / OEME 

. S. EPA New England Laboratory 

11 Technology Drive 

'I. Chelmsford, MA O l 863-2431 

Project Number: 02010033 

f'roject: 

l\.nalysis: 

l\.nalyst: 

Mohawk Tannery - Nashua, NH 

Total Recoverable Metals in Water 
Michael Dowling 

/}tJ} 3/7/0;;. 

Analytical Procedure: 

North Chelmsford, MA 01863-2431 

Laboratory Report 

All samples were received and logged in by the laboratory according to the SOP for Sample Log-in 
(EIA-ADMLOGN5.SOP, 4/99). 

-
Sample analysis was done following the EPA Region I SOP, INGICPMS I .SOP. 

Samples were prepared and analyzed following EPA Region I Sample Prep SOP: EIA-INGPREP3.SOP 
and ICP-MS SOP: EJA-INGICPMSI.SOP, respectively. 

Samples were analyzed by inductively coupled plasma mass spectrometry. Preparation and analysis SOP's 
are based on Methods 200.2 and 200.8, respectively, as stated in "Methods for the Determination of 
Metals in Environmental Samples, Supplement I (EPA/600/R-94/111), Rev. 5.4, Ma~ 1994." 

Date Samples Received by the Laboratory: 1/30/02 

l<esults relate only to the items tested or to the samples as received by the Laboratory. This analytical report shall not be 
reproduced except in full, without written approval of the laboratory. 

If you have any questions please call me at 617-918-8333. 

s;.LtJ ~.t,.J, 01/o'i ;.)/ 
Dr. William J. Andrade 
Advanced Analytical Chemistry Specialist 



)uali-fiers: RL = Reporting limit 
ND== Not detected above reporting limit 
NA= Not applicable 
NC== Not calculated since the analyte concentration is ND 

J = Estimated value 
B == Analyte is associated with the lab blank or trip blank contamination. Values are 

qualified when the observed concentration of the contamination in the sample 
extract is less than IO times the concentration in the blank. 

R = No recovery was calculated since the analyte concentration is greater than four times 
the spike level. 



--
Client Sample ID: 

Date of Collection: 

Date of Preparation: 

Date of Analysis: 

Volume Digested: 

CAS Number 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 - 7439-96-5 
7439-98-7 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 

US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Mohawk Tannery - Nashua, NH 

Total R«overable Metals in Water 

95410 

1/30/02 

3/1/02 

3/5/02 

50 mL 

Concentration 
Parameter ug/L 

Aluminum 39 
Antimony ND 
Arsenic 2.3 
Barium 3.7 
Beryllium ND 
Cadmium ND 
Calcium (mg/L) 78 
Chromium 113 
Cobalt 0.54 
Copper ND 
Iron 626 
Lead 0.66 
Magnesium (mg/L) 1.4 
Manganese 4765 
Molybdenum ND 
Nickel 4.5 
Selenium ND 
Silver ND 
Thallium ND 
Vanadium ND 
Zinc 4.2 

Comments: The reported Mn result is by JCP Method 200.7. 

The Se value is estimated due to the low MS recovery. 

Lab Sample ID: AA19750 

Matrix Water 
Final Volume: 50 mL 

Dilution Factor: I 

pH: <2 

RL 
ug/L Qualifier 

5.0 
2.0 

0.50 
0.20 
0.20 
0.20 
0.10 
0.50 
0.20 
5.0 
50 

0.20 
0.10 
0.20 
0.50 
0.20 
1.0 J 

0.20 
0.50 
0.20 
2.0 

Page I of3 



Client Sample ID: 

Date of Collection: 

Date of Preparation: 

Date of Analysis: 

Volume Digested: 

CAS Number 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 

7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-98-7 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 

US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Mohawk Tannery - Nashua, NH 

Total Recoverable Metals in Water 

95359 

1/30/02 

3/1/02 

3/5/02 

50 mL 

Concentration 
Parameter ug/L 

Aluminum 23 
Antimony ND 
Arsenic ND 
Barium 1.3 
Beryllium ND 
Cadmium ND 
Calcium (mg/L) 48 
Chromium 21 
Cobalt 0.32 
Copper ND 
Iron 130 
Lead 0.59 
Magnesium (mg/L) 0.53 
Manganese 1268 
Molybdenum 0.78 
Nickel 2.9 
Selenium ND 
Silver ND 
Thallium ND 
Vanadium ND 
Zinc 6.5 

Comments: The reported Mn result is by ICP Method 200.7. 

Lab Sample ID: AAl9751 

Matrix Water 

Final Volume: 50 mL 

Dilution Factor: I 

pH: <2 

RL 
ug/L Qualifier 

5.0 
2.0 

0.50 
0.20 
0.20 
0.20 
0.10 
0.50 
0.20 
5.0 
50 

0.20 
0.10 
0.20 
O.SO 

0.20 
1.0 

0.20 
0.50 
0.20 
2.0 

Page 2 of3 



--· 
Client Sample ID: 

Date of Collection: 

Date of Preparation: 

Date of Analysis: 

Volume Digested: 

CAS Number 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-98-7 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 

Comments: 

US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

NIA 
NIA 
3/1/02 

3/5102 

NIA 

Parameter 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Mohawk Tannery - Nashua, NH 

Laboratory Reagent Blank Result (ug/L) 

Concentration 
uglL 

ND 
ND 
ND 
ND 
ND 
ND 

Calcium (mglL) ND 
Chromium 1.2 
Cobalt ND 
Copper ND 
Iron ND 
Lead ND 
Magnesium (mg/L) ND 
Manganese ND 
Molybdenum ND 
Nickel ND 
Selenium ND 
Silver ND 
Thallium ND 
Vanadium ND 
Zinc ND 

Lab Sample ID: NIA 

Matrix Water 

Final Volume: NIA 
Dilution Factor: NIA 
pH: NIA 

RL 
u~L Qualifier 

5.0 
0.50 
0.50 
0.20 
0.20 
0.20 
0.10 
0.50 
0.20 
5.0 
20 

0.20 
0.10 
0.20 
0.50 
0.20 
2.5 

0.20 
0.20 
0.20 
2.0 
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US ENVIRONMENT AL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

METALS MATRIX SPIKE (MS) RESULTS 

Mohawk TanneIY - Nashua. NH 

Sample ID: AA 19750 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

.UMPOUND ug/L ug/L ug/L REC (% REC) 

\luminum 40.0 38.5 76.2 94 70 - 130 
uitimony 40.0 ND 42.9 110 70- 130 
usenic 40.0 2.26 43.3 100 70- 130 
3arium 40.0 3.66 42.2 96 70- 130 
3eryllium 40.0 ND 41.4 100 70 - 130 
:::admium 40.0 ND 41.3 100 70- 130 
:hromium 40.0 113 152 98 70- 130 
:obalt 40.0 0.535 42.2 100 70- 130 
::::opper 40.0 ND 41.5 100 70- 130 
Iron 400 626 1030 100 70- 130 
Lead 40.0 0.661 44.2 I JO 70- 130 
Manganese 40.0 4765 4780 R 70 - 130 
Molybdenum 40.0 ND 45.1 110 70- 130 
Nickel 40.0 4.51 44.2 99 70 - 130 
Selenium 200 ND 107 54 70 - 130 
C:ilver 40.0 ND 42.4 110 70- 130 

1·.1rn 40.0 ND 43.6 I 10 70 - 130 
. ,w.,d1um 40.0 ND 37.8 94 70- 130 

Zinc 40.0 4.20 48.1 110 70 - 130 
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US ENVIRONMENT AL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Laboratory Duplicate Results - Mohawk Tanne~ - Nashua, NH 

Sample ID: AA 19751 

SAMPLE SAMPLE DUPLICATE PRECISION QC 
RESULT RESULT RPO LIMITS 

COMPOUND ug/L ug/L % RPO(%) 

Aluminum 22.5 23.0 2.2 20 
Antimony ND ND NC 20 
Arsenic ND ND NC 20 
Barium 1.25 1.22 2.4 20 
Beryllium ND ND NC 20 
Cadmium ND ND NC 20 
Calcium (mg/L) 47.8 48.4 1.2 20 
Chromium 21.3 21.4 0.47 20 
Cobalt 0.322 0.318 1.2 20 
Copper ND 5.28 NC 20 
lron 130 134 3.0 20 
Lead 0.589 0.598 1.5 20 
Magnesium (mg/L) 0.528 0.527 0.19 20 
Manganese 1268 1288 1.6 20 
Molybdenum 0.777 ND NC 20 
Nickel 2.85 3.01 5.5 20 
Selenium ND ND. NC 20 
Silver ND ND NC 20 
Thallium ND ND NC 20 
Vanadium ND ND NC 20 - 7 inc 6.51 6.26 3.9 20 

Comments: 
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US ENVIRONMENTAL PROTECTION AGENCY 
NEW ENGLAND LABORATORY 

Laboratory Fortified Blank (LFB) Results 

Mohawk Tannery - Nashua, NH 

j roMPOVND 

LFB AMOUNT LFB LFB 
SPIKED RESULT RECOVERY 

u L u /L % 

Aluminum 40.0 44.1 110 

Antimony 40.0 43.2 108 

Arsenic 40.0 41.9 105 

Barium 40.0 40.9 102 

Beryllium 40.0 39.6 99 

Cadmium 40.0 43.0 108 

Chromium 40.0 44.0 110 

Cobalt 40.0 44.9 112 

Copper 40.0 45.4 114 

Iron 400 452 113 

Lead 40.0 43.1 108 

Manganese 40.0 44.8 112 

Molybdenum 40.0 45.0 112 

Nickel 40.0 45.0 112 

Selenium 200 213 106 

Silver 40.0 45.2 113 

'hallium 40.0 43.3 108 

, anadium 40.0 41.4 104 

Zinc 40.0 45.3 113 

The LFB recoveries for Ca and Mg are 94 and 108%, respectively. 

Samples in Batch: . AA 19750 AA 19751 

QC 
LIMITS 

% 

85 - t I 5 

85 - 11 S 

85 - 115 

85 - I 15 

85 - 11 S 

85 - 115 

85 - 115 

85 - 115 

85 - 115 

85 - I 15 

85 - I 15 
85 - 115 
85 - 115 

85 - 115 

85 - 115 

85 - I 15 

85 - 115 

85- 115 

85 - 115 
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APPENDIX G 

- ANALYTICAL RESULTS FOR SLUDGE, SOIL, AND AIR SAMPLES 



MT•SL- MT-SL· 
Sa!Tf)le Number 101-0010 102-0012 

Sample Location SL-101 SL-102 

Date Sa!Tf)led 9/11/2001 9/11/2001 

lnlerval 0.0-10.0 0.0-12.0 

QC Identifier None None 

Volatlle Organic Analysts 
(UG/KG) 

1, 1, 1-T richloroethane 1200 u 1300 u 
1, 1,2,2-Tetrachloroethane 1200 u 1300 u 
T.T.T-Tiichtoro-1,2;2-
trifluoroethane 1200 u 1300 u 
1, 1,2-Trichloroethane 1200 u 1300 u 
1.1-Dichloroelhane 1200 u 1300 u 
1, 1-Dlchloroethene 1200 u 1300 u 
1,2,4-Trichlorobenzene 1200 u 1300 u 
1,2-Dibromo-3-chtoropropane R R 

1,2-Dibromoethane 1200 u 1300 u 
1,2-Dlchlorobenzene 820 J 960 J 

1,2-Dichloroethane 1200 u 1300 u 
1,2-Dichloropropane 1200 u 1300 u 
1,3-Dlchlorobenzene 1200 u 1300 u 
1,4-Dlchlorobenzene 1200 u 150 J 

2-Butanone 2200 1300 u 
2-Hexanone 1200 u 1300 u 
4-Methyl-2-Penlanone 1200 u 1300 u 
Acetone 1700 EB 1900 EB 

Benzene 1200 u 1300 u 
Bromodichloromethane 1200 u 1300 u 
Brornoform 1200 u 1300 u 
Brornomethane 1200 u 1300 u 
Carbon Disulfide 1500 6100 

Carbon Tetrachloride 1200 u 1300 u 
Chlorobenzene 1200 u 1300 u 
Chloroethane 1200 u 1300 u 
Chloroform 1200 u 1300 u 
Chloromethane 1200 UJ 1300 UJ 

cis-1,2-Dichloroethene 1200 u 1300 u 
cis-1,3-Dlchloropropene 1200 u 1300 u 
Cyclohexane 1200 u 1300 u 

1 of27 

MT•SL-103 MT-SL· 
0010 DUP-06 

SL-103 SL-103 

9/17/2001 9/17/2001 

0.0-10.0 0.0-10.0 

Field Dup. Field Dup. 
MT-SL-103 MT-SL-103 
0010 0010 

840 u 860 

840 u 860 

840 u 860 

840 u 860 

840 u 860 

840 u 860 

840 u 860 

R 

840 u 860 

3200 J 940 

840 u 860 

840 u 860 

840 u 860 

370 J 130 

1500 1700 

840 u 860 

840 u 860 

1100 EB 1500 

840 u 860 

840 u 860 

840 u 860 

840 u 860 

1800 1800 

840 u 860 

840 u 860 

840 u 860 

840 u 860 

840 UJ 860 

840 u 860 

840 u 860 

840 u 860 

( 
SLUDGE ANALYTICAL RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT·SL·A1· MT-SL· MT-SL· 
104-0010 SLCOMP DUP-08 201-0616 

SL-104 SL·A1 SL·A1 SL-201 

9/17/2001 9/17/2001 9/17/2001 8/29/2001 

0.0-10.0 0.0-0.0 0.0-0.0 6.0-16.0 

Field Dup. Field Dup. 
MT-SL-A1- MT-SL-A1-

None SLCOMP SLCOMP None 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

R R NA NA 

u 1200 u NA NA 200 

J 440 J NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

J 1200 u NA NA 200 

2000 NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

EB 1700 EB NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

2100 NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 27 

UJ 1200 UJ NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

MT•SL-202 
0717 

SL-202 

8/29/2001 

7.0-17.0 

Field Dup. 
MT-SL-202 
0717 

u 230 

u 230 

u 230 

u 230 

u 230 

u 230 

u 230 

R 

u 230 

u 960 

u 230 

u 230 

u 230 

u 230 

u 230 

u 230 

u 230 

u 790 

u 230 

u 230 

u 230 

u 230 

u 450 

u 230 

u 230 

u 230 

J 28 

UJ 230 

u 230 

u 230 

u 230 

U • Not detected; UJ - Detection limit approximate; J - Quantitation approximate; • • From dilution analysts; 
R - Rejected; NA• Not Analyzed; EMPC. Est. Max. Possible Cone.; EB • Analyte detected In equipment blank 

MT-SL- MT-SL· MT-SL· 
DUP-01 203-0619 204-0618 

SL-202 SL-203 SL-_204 

8/29/2001 8/29/2001 8/29/2001 

7.0-17.0 6.0-19.0 6.0-18.0 

Field Dup. 
MT-SL-202 
0717 None None 

u 250 u 180 u 190 u 
u 250 u 180 u 190 u 

u 250 u 180 u 190 u 
u 250 u 180 u 190 u 
u 250 u 180 u 190 u 
u 250 u 180 u 190 u 
u 250 u 39 J 35 J 

R R R R 

u 250 u 180 u 190 u 
620 720 940 

u 250 u 180 u 190 u 
u 250 u 180 u 190 u 
u 250 u 180 u 190 u 

150 J 53 J 140 J 

u 250 u 180 u 190 u 
u 250 u 180 u 190 u 
u 250 u 180 u 190 u 

850 180 u 210 

u 250 u 180 u 190 u 
u 250 u 180 u 190 u 
u 250 u 180 u 190 u 
u 250 u 180 u 190 u 
J 210 J 1900 60 J 

u 250 u 180 u 190 u 
u 250 u 180 u 120 J 

u 250 u 180 u 190 u 
J 28 J 20 J 25 J 

UJ 250 UJ 180 UJ 190 UJ 

u 250 u 180 u 190 u 
u 250 u 180 u 190 u 
u 250 u 180 u 190 u 



MT-SL· MT-SL-
SafTl'le Nurrber 101-0010 102-0012 

-···------- -----
SafTl'le Location SL-101 SL-102 

-------- -- --- -- --- --
Date Sampled 9/11/2001 9/11/2001 

------

Interval 0.0-10.0 0.0-12.0 
- --

QC Identifier None None 

Dlbromochloromethane 1200 u 1300 u 
Dichlorodifluoromethane 1200 UJ 1300 UJ -
Ethyl benzene 1200 u 1300 u ----- ----
lsopropylbenzene 1200 u 1300 u 
Methyl Acetate 5700 8900 -----------~------ --
Methyl ten-Butyl Ether 1200 u 1300 u ----------
Methylcyclohexane 1200 u 1300 u 

--- ----. - -
Methylene Chloride 1200 u 1300 u 

- -
Styrene 1200 u 1300 u 
Tetrachtoroethene 1200 u 1300 u 

- -
Toluene 1200 u 1300 u 
Total Xylenes R R 
trans-1,2-Dichloroethene 1200 u 1300 u 
trans-1,3-Dichloropropene 1200 u 1300 u 
Trichloroethene 1200 u 1300 u ~---
Trichlorofluoromethane 1200 u 1300 u -----·-
Vinyl Chloride 1200 u 1300 u 
Volatile Headspace Analysis 
(PPBV) 

----

1, 1 , 1-T richloroethane NA NA 
11, 1 ,2·1 richloro-1,2,2- ·-· 

lrifluoroethane NA NA 

1, 1 ·Dichloroethane NA NA 

1, 1 ·Dichloroethene NA NA 
- ·-

Benzene NA NA 

Carbon Tetrachloride NA NA 

Chlorobenzene NA NA 

Chloroform NA NA 

cis-1,2-Dlchloroethene NA NA 

Dichlorodifluoromethane NA NA 

Ethylbenzene NA NA 
Freon 114 NA NA 

m&p-Xylene NA NA 
- --- - --

Methyl tert-Butyl Ether NA NA 
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MT-SL-103 MT-SL-
0010 DUP-06 

SL-103 SL-103 

9/17/2001 9/17/2001 

0.0-10.0 0.0-10.0 

Field Dup. Field Dup. 
MT-SL-103 MT-SL-103 
0010 0010 

840 u 860 

840 UJ 860 
·------- -

840 u 860 

840 u 860 

5800 4500 

840 u 660 

840 u 860 

840 u 660 

840 u 860 

840 u 860 

840 u 860 

R 

840 u 860 

840 u 860 

840 u 660 

840 u 860 

840 u 860 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT·SL· MT-SL-Al• MT-SL· MT-SL· 
104-0010 SLCOMP DUP-08 201-0616 

-- I-------~---

SL-104 SL-Al SL-A1 SL-201 

9/17/2001 9/17/2001 9/17/2001 8/29/2001 

0.0-10.0 0.0-0.0 0.0-0.0 6.0-16.0 

Field Dup. 
-· 

Field Dup. 
MT-SL-Al· MT-SL-Al-

None SLCOMP SLCOMP None 

u 1200 u NA NA 200 

UJ 1200 UJ NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 
- --- ----

2800 NA NA 200 ----
u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 -
u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

R R NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

u 1200 u NA NA 200 

-
NA 5 UJ NA NA 

NA 5 UJ NA NA 

NA 5 UJ NA NA 
--

NA 5 UJ NA NA 

NA 11 J NA NA 

NA 5 UJ NA NA 
NA 5 UJ NA NA 

NA 5 UJ NA NA 

NA 5 UJ NA NA 

NA 5 UJ NA NA 
NA 5 UJ NA NA 
NA 5 UJ NA NA 

NA 5 J NA NA 

NA 5 UJ NA NA 

MT·SL-202 
0717 

SL-202 

8/29/2001 

7.0-17.0 

Field Dup. 
MT-SL-202 
0717 

u 230 

UJ 230 

u 230 

u 230 

u 170 

u 230 

u 230 

u 230 

u 230 

u 230 

u 230 

u 230 

u 230 

u 230 

u 230 

u 230 

UJ 230 

NA 
-

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

U - Not detected; UJ - Detection llmlt approximate; J - Quantitation approximate; • - From dilution analysis; 
R - Rejected; NA- Not Analyzed; EMPC - Est. Max. Possible Cone.; EB - Analyte detected in equipment blank 

MT-SL· MT-SL- MT-SL· 
DUP-01 203-0619 204-0618 

SL-202 SL-203 SL-204 
. 

8/29/2001 8/29/2001 8/29/2001 
- --

7.0-17.0 6.0-19.0 6.0-18.0 
----

Field Dup. 
MT-SL-202 
0717 None None 

u 250 u 180 u 190 u 
UJ 250 UJ 180 UJ 190 UJ 

-- --<---
u 250 u 180 u 190 u --
u 250 u 180 u 190 u 
J 280 J 64 J 490 
-- --- -- - -· 

u 250 u 180 ~ ----~ 
u 

<------
u 250 u 180 u 190 u 
u 250 u 180 u 190 u 
u 250 u 180 u 190 _ _I:! 

u 250 u 160 u 190 u 
·---•~ 

u 250 u 180 u 190 u --
u 250 u 180 u 190 u -
u 250 u 180 _ _!:I ~_190 u 
u 250 u 180 u 190 u 
u 250 u 180 u 190 u 
u 250 u 180 u 190 u 

UJ 250 UJ 180 UJ 190 UJ 

--- ---
NA NA NA NA 

---

NA NA NA NA 
- --

NA NA NA NA 
-1---- 1--------I---

NA NA NA NA 

NA NA NA NA 
-- >--

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 



MT•SL· MT-SL· 
Sample Nun"ber 101-0010 102-0012 

Sa111>le Location SL-101 SL-102 

Date Sa111>led 9/1112001 9/1112001 
Interval 0.0-10.0 0.0-12.0 

QC Identifier None None 

Methylene Chloride NA NA 

a-Xylene NA NA 

Tetrachloroethene NA NA 
Toluene NA NA 

trans-1,2-Dichloroethene NA NA 

Trichloroethene NA NA 

Trtchlorofluoromethane NA NA 
Vinyl Chloride NA NA 

TCLP Volatlle Organic 
Analysis (UG/L) 

1, 1-Dlchloroethene NA NA 
1,2-Dlchloroethane NA NA 
1,4-Dichlorobenzene NA NA 
2-Butanone NA NA 

Benzene NA NA 

Carbon Tetrachloride NA NA 

Chlorobenzene NA NA 

Chloroform NA NA 

Tetrachloroethene NA NA 

Trichloroethene NA NA 
Vinyl Chloride NA NA 

Sulfur Compounds Analysis 
(PPBV) 

2,5-Dlmethylthlophene NA NA 

2-Ethylthiophene NA NA 

3-Methylthlophene NA NA 

Butyl Mercaptan NA NA 

Carbon Disulfide NA NA 

Carbonyl Sulfide NA NA 

Diethyl Disulfide NA NA 

Diethyl Sulfide NA NA 

Dimethyl Disulfide NA NA 

Dimethyl Sulfide NA NA 

Ethyl Mercaptan NA NA 
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MT-SL-103 MT-SL· 
0010 DUP-06 

SL-103 SL-103 

9/1712001 911712001 

0.0-10.0 0.0-10.0 

Field Dup. Field Dup. 
MT-SL-103 MT-SL-103 
0010 0010 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

( 
SLUDGE ANALYTICAL RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT•SL•A1· MT-SL· MT-SL· 
104-0010 SLCOMP DlJP.()8 201-0616 

SL-104 SL·A1 SL-A1 SL-201 

9/1712001 9/17/2001 911712001 8/29/2001 

0.0-10.0 0.0.().0 0.0.().0 6.0-16.0 
Field Dup. Field Dup. 
MT-SL-A1· MT-SL-A1· 

None SLCOMP SLCOMP None 

NA 17 J NA NA 
NA 5 UJ NA NA 

NA 21 J NA NA 

NA 110 UJ NA NA 

NA 5 UJ NA NA 

NA 5 UJ NA NA 

NA 5 UJ NA NA 

NA 5 UJ NA NA 

NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA 10 J NA NA 

NA 6.2 J NA NA 

NA 100 J NA NA 

NA 4.0 UJ NA NA 

NA 370 J NA NA 

NA 28 J NA NA 

NA 4.0 UJ NA NA 

NA 9.2 J NA NA 

NA 100 J NA NA 

NA 650 ·J NA NA 

NA 4.0 UJ NA NA 

MT-SL-202 
0717 

SL-202 

8/29/2001 

7.0-17.0 

Field Dup. 
MT-SL-202 
0717 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

U • Not detected; UJ • Detection limit approximate; J • Quantitatlon approximate; • • From dilution analysis; 
R • Rejected; NA • Not Analyzed; EMPC • Est. Max. Possible Cone.; EB • Analyte detected in equipment blank 

( 

MT•SL· MT•SL· MT•SL· 
DUP.()1 203.()619 204-0618 

SL-202 SL-203 SL-204 

8/2912001 8/2912001 8/2912001 

7.0-17.0 6.0-19.0 6.0-18.0 

Field Dup. 
MT-SL-202 
0717 None None 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 



MT-SL-
Sample Number 101-0010 

--
Sample L~l~C>_n SL-101 

----
Date Sarrpled 9/11/2001 ----- ---
lnlerval 0.0-10.0 
-- - - ---

QC Identifier None 

Ethyt Methyt Sulfide NA 
Hydrogen Sulfide NA --·- -- - - ~ 

lsobutyt Mercaptan NA 
-- --

lsopropyt Mercaptan NA 
- --- - - ------

Methyl Mercaptan NA 
n-Propyt Mercaptan NA - --- -- ----
tert-Butyt Mercaptan NA 
Tetrahydrothiophene NA 
Thiophene NA 
Semtvotatlle Organic 
Analysis (UGIKGI 

------>---
1, 1 '-Biphenyl 16000 u 
2,2'-oxybis(1-Chloropropane) 16000 UJ 

2,4,5-Trichlorophenol 5000 J 
--

2,4,6-Trichlorophenol 16000 u 
2.4-Dichlorophenol 16000 LI 
2,4-Dimethytphenol 16000 LI --- ------

2,4-Dinitrophenol 41000 LI 
2,4-Dinltrololuene 16000 u 
2,6-Dinitrotoluene 16000 u 
2-Chloronaphthalene 16000 u 
2-Chlorophenol 16000 u 
2-Melhytnaphthalene 16000 u 
2-Methytphenol 16000 u 
2-Nitroaniline 41000 u -
2-Nitrophenol 16000 u 
3, 3' -Dichlorobenzidine 16000 u 
3-Nitroaniline 41000 u ----
4,6-Dinitro-2-methytphenol 41000 u 
4-Bromophenyt-phenytether 16000 u 
4-Chloro-3-methytphenol 16000 u 
4-Chloroaniline 16000 u 
4-Chlorophenyt-phenylether 16000 u 
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MT-SL- MT-SL-103 MT-SL-
102-0012 0010 DUP-06 

SL-102 SL-103 SL-103 

9111~-- 9117/2001 9117/2001 

0.0-12.0 0.0-10.0 0.0-10.0 

Field Dup. Field Dup. 
MT-SL-103 MT-SL-103 

None 0010 0010 

NA NA 
NA NA 
NA NA 

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL-A1- MT-SL- MT-SL-
104-0010 SLCOMP DUP-08 201-0616 

--
SL-104 SL-A1 SL-A1 SL-201 

I-·--· 

911712001 911712001 9117/2001 8/29/2001 
---

0.0-10.0 0.0-0.0 0.0-0.0 6.0-16.0 

Field Dup. Field Dup. 
MT-SL-A1- MT-SL-A1-

None SLCOMP SLCOMP None 

NA 4.0 UJ NA NA 
----

NA 4.0 UJ NA NA 
NA 4.0 UJ NA NA 

MT-SL-202 MT-SL-
0717 DUP-01 

----
SL-202 SL-202 

8/29/2001 8/29/2001 
----

7.0-17.0 7.0-17.0 
-

Field Dup. Field Dup. 
MT-SL-202 MT-SL-202 
0717 0717 

NA NA 
--~-

NA NA 
NA NA -- -- -

--

--··---

~-- ---

65000 

65000 

22000 

65000 

65000 

65000 

160000 

65000 

65000 

65000 

65000 

21000 

65000 

160000 

65000 

65000 

160000 

160000 

65000 

65000 

65000 

65000 

NA NA NA 14 J NA NA NA 
- --· -- - -· 

NA NA NA 4.3 J NA NA NA 
·-

NA NA NA 4.0 UJ NA NA NA ---·-
NA NA NA 4.0 UJ NA NA NA 

·- f---

NA 
-~ 

NA 4.0 UJ NA NA NA 
- -----

NA NA NA 19 J NA NA NA 

u 34000 u 34000 u 34000 u NA NA 25000 u 15000 

-~~ 34000 u 34000 u 34000 u NA NA 25000 u 15000 -- -
J 

LI 

u 
u 
LI 

LI 

LI 

LI 

LI 

J 

LI 

LI 

u 
LI 

u 
u 
LI 

u 
u 
u 

24000 J 19000 J 85000 LI NA NA 63000 u 3600 

34000 u 34000 LI 34000 u NA NA 25000 LI 15000 

34000 LI 34000 LI 34000 u NA NA 25000 u 15000 

34000 u 34000 u 34000 LI NA NA 25000 u 15000 

84000 LI 85000 u 85000 LI NA NA 63000 u 37000 

34000 LI 34000 LI 34000 LI NA NA 25000 LI 15000 

34000 u 34000 LI 34000 u NA NA 25000 LI 15000 

34000 LI 34000 LI 34000 LI NA NA 5200 J 15000 

34000 LI 34000 LI 34000 u NA NA 25000 u 15000 

34000 LI 34000 LI 34000 u NA NA 25000 LI 1700 

34000 LI 34000 LI 34000 u NA NA 25000 LI 15000 
·-

84000 LI 85000 u 85000 u NA NA 63000 LI 37000 

34000 u 34000 u 34000 LI NA NA 25000 u 15000 

34000 u 34000 u 34000 u NA NA 25000 u 15000 

84000 u 85000 u 85000 u NA NA 63000 u 37000 

84000 u 85000 u 85000 u NA NA 63000 u 37000 

34000 u 34000 LI 34000 LI NA NA 25000 u 15000 

34000 u 34000 u 34000 u NA NA 25000 u 15000 

34000 u 34000 u 34000 u NA NA 25000 u 15000 

34000 u 34000 u 34000 LI NA NA 25000 LI 15000 

U - Not detected; UJ - Detection llmlt approximate; J - Quantltatlon approximate; • - From dllutlon analysis; 
R - Rejected; NA- Not Analyzed; EMPC- Est. Max. Possible Cone.; EB -Analyte detected in equipment blank 

NA 
- - -

NA - --------

- ~~ 
NA 
NA 
NA 

u 15000 

u 15000 

J 38000 

u 15000 

u 15000 

u 15000 

LI 38000 

u 15000 

u 15000 

u 15000 

u 15000 

J 2000 

LI 15000 

u 38000 

u 15000 

u 15000 

u 38000 

u 38000 

u 15000 

u 15000 

u 15000 

u 15000 

MT-SL- MT-SL-
203-0619 204-0618 

-- -~-- - ---~ 
SL-203 SL-204 

---

8/29/2001 ~?9J?_O~ 
~ 

6.0-19.0 6.0-18.0 ,_ - -

None None 

NA NA I NA 
I 

NA NA I NA 

NA NA NA 
---

NA NA NA 
- -

NA NA NA 
--

NA NA NA --
NA NA NA 

--
NA NA NA 
NA NA NA 

u 16000 u 24000 u 
u 16000 u 24000 LI 

----
LI 39000 LI 59000 LI 

LI 16000 u 24000 LI 

LI 16000 u 24000 u 
u 16000 u 24000 LI 

----
u 39000 LI 59000 LI 

u 16000 LI 24000 LI 
---

u 16000 LI 24000 u 
u 1700 J 24000 LI 

---
LI 16000 u 24000 u 

--
J 16000 LI 24000 LI 

LI 16000 u 24000 u 
LI 39000 LI 59000 LI 

u 16000 u 24000 u 
u 16000 u 24000 u 
u 39000 u 59000 u 
u 39000 u 59000 u 
LI 16000 LI 24000 LI 

u 16000 u 24000 u 
u 16000 u 24000 u 
u 16000 u 24000 LI 



MT-SL- MT-SL· 
Sample Number 101-0010 102-0012 

Sample Location SL-101 SL-102 

Date Sarrpled 9/11/2001 9/11/2001 

Interval 0.0-10.0 0.0-12.0 

QC Identifier None None 

4-Methytphenol 630000 • 1300000 . 
4-Nltroaniline 41000 u 160000 u 
4-Nitrophenol 41000 u 160000 u 
Acenaphthene 16000 u 65000 u 
Acenaphlhytene 16000 u 65000 u 
Acelophenone 16000 u 65000 u 
Anthracene 16000 u 65000 u 
Alrazine 16000 UJ 65000 UJ 

Benzaldehyde 16000 UJ 65000 UJ 

Benzo(a)anthracene 16000 u 65000 u 
Benzo(a)pyrene 16000 u 65000 u 
Benzo(b )ftuoranthene 16000 u 65000 u 
Benzo(g,h,l)perytene 16000 u 65000 u 
Benzo(k)fluoranthene 16000 u 65000 u 
Bis(2-Chloroethoxy)methane 16000 u 65000 u 
Bis(2-Chloroelhyl)ether 16000 u 65000 u 
bis(2-Elhythexyt)phlhalale 16000 u 65000 u 
Bulytbenzylphlhalate 16000 u 65000 u 
Caprolaclam 16000 u 65000 u 
Carbazole 16000 u 65000 u 
Chrysene 16000 u 65000 u 
Di•n•Bulytphlhalale 16000 u 65000 u 
Di-n-octytphthalate 16000 u 65000 u 
Dibenzo(a,h)anthracene 16000 u 65000 u 
Dlbenzofuran 16000 u 65000 u 
Diethytphlhalate 16000 u 65000 u 
Dimethytphthalate 16000 u 65000 u 
Fluoranthene 16000 u 65000 u 
Fluorene 16000 u 65000 u 
Hexachlorobenzene 16000 u 65000 u 
Hexachlorobutadlene 16000 u 65000 u 
Hexachlorocyclopenladiene 16000 u 65000 u 
Hexachloroethane 16000 u 65000 u 

Sol 27 

MT-SL-103 MT-SL· 
0010 DUP-06 

SL-103 SL-103 

9/17/2001 9/17/2001 

0.0-10.0 0.0-10.0 

Field Dup. Field Dup. 
MT-SL-103 MT-SL-103 
0010 0010 

530000 . 580000 

84000 u 85000 

84000 UJ 85000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 UJ 34000 

34000 UJ 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 

( 
SLUDGE ANALYTICAL RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL-A1- MT-SL• MT-SL-
104-0010 SLCOMP DUP-08 201-0616 

SL-104 SL-A1 SL-A1 SL-201 

9/17/2001 9/17/2001 9/17/2001 8/29/2001 

0.0-10.0 0.0-0.0 0.0-0.0 6.0-16.0 

Field Dup. Field Dup. 
MT-SL-A1- MT-SL-A1-

None SLCOMP SLCOMP None 

. 700000 . NA NA 

u 85000 u NA NA 63000 

UJ 85000 UJ NA NA 63000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

UJ 34000 UJ NA NA 25000 

UJ 34000 UJ NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 

MT•SL-202 
0717 

SL-202 

8/29/2001 

7.0-17.0 

Field Dup. 
MT•SL-202 
0717 

R 12000 

UJ 37000 

u 37000 

u 15000 

u 15000 

u 15000 

u 15000 

u 15000 

u 15000 

u 15000 

u 15000 

u 15000 

UJ 15000 

u 15000 

u 15000 

u 15000 

UJ 15000 

u 15000 

u 15000 

u 15000 

u 15000 

u 15000 

UJ 15000 

u 15000 

u 15000 

u 15000 

u 15000 

u 15000 

u 15000 

u 15000 

u 15000 

u 15000 

u 15000 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; • - From dilution analysis; 
R - Rejected; NA• Not Analyzed; EMPC • Est. Max. Possible Cone.; EB - Analyte detected in equipment blank 

MT-SL- MT-SL· MT-SL· 
OUP-01 203-0619 204-0618 

SL-202 SL-203 SL-204 

8/29/2001 8/29/2001 8/29/2001 

7.0-17.0 6.0-19.0 6.0-18.0 

Field Dup. 
MT-SL-202 
0717 None None 

J 11000 J 3100 J R 

UJ 38000 UJ 39000 UJ 59000 UJ 

u 38000 u 39000 u 59000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 

UJ 15000 UJ 16000 UJ 24000 UJ 

u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 

UJ 15000 UJ 16000 UJ 24000 UJ 

u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 

UJ 15000 UJ 16000 UJ 24000 UJ 

u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 
u 15000 u 16000 u 24000 u 

u 15000 u 16000 u 24000 u 



MT-SL· MT-SL· 
Sample Number 101-0010 102-0012 

-
Sample Localion SL-101 SL-102 ------
Date Sampled 9/11/2001 9/11/2001 

Interval 0.0-10.0 0.0-12.0 

QC Identifier None None 

lndeno( 1,2,3-cd)pyrene 16000 u 65000 u --~ 
lsophorone 16000 u 65000 u -
N-Nitroso-di-n-propyfamine 16000 u 65000 u 
N-Nitroso-diphenytarnne 

--~ _1_~00 u 65000 u 
Naphthalene 16000 u 65000 u ____ ..__ 

Nilrobenzene 16000 u 65000 u --
Pentachlorophenol 14000 J 160000 u 
Phenanthrene 16000 u 65000 u 
Phenol 9000 J 23000 J ---
Pyrene 16000 u 65000 u 
TCLP Semlvolatlle Organic 
Analysis (UG/L) 

-- -----

2,4,5-Trichlorophenol NA NA -~ 
2,4,6-Trichlorophenol NA NA 

--
2,4-Dinilrololuene NA NA 
1------------- ----

2-Melhylphenol NA NA ----------- ------------
4-Melhylphenol NA NA - -- ------ --
Hexachlorobenzene NA NA 
Hexachlorobuladiene NA NA 

-----· -
Hexachloroelhane NA NA 

--

Nilrobenzene NA NA ··--- --- ·- -- -
Penlachlorophenol NA NA 
Pesticide/PCB Analysis 
(UG/KG) 

4,4'-DOO 3.3 UJ 3.3 UJ 

4,4'-DDE 10 J 5.7 J 

4,4'-00T 4.4 J 3.3 UJ ~-----
Aldnn ,______ 1.7 UJ 1.7 UJ 

alpha-BHC 4.9 J 1.7 UJ 

alpha-Chlordane 8.2 J 3.5 J 

Aroclor-1016 33 u 33 u 
Arodor-1221 67 u 67 u 
Arodor-1232 33 u 33 u 
Aroclor-1242 33 u 33 u 
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MT-SL-103 MT-SL-
0010 OUP-06 

SL-103 SL-103 

9/17/2001 9/17/2001 

0.0-10.0 0.0-10.0 

Field Oup. Field Dup. 
MT-SL-103 MT-SL-103 
0010 0010 

34000 u 34000 

34000 u 34000 

34000 u 34000 

34000 u 34000 
--

34000 u 34000 

34000 u 34000 

32000 J 32000 

34000 u 34000 

7200 J 7300 

34000 u 34000 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

3.3 UJ 3.3 

6.8 J 7.0 

3.3 UJ 3.3 

1.7 UJ 1.7 

4.3 J 19 

11 J 1.7 

33 u 33 

67 u 67 

33 u 33 

33 u 33 

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL-Al- MT-SL· MT-SL· 
104-0010 SLCOMP DUP--08 201-0616 

SL-104 SL-Al SL-Al SL-201 
---

9/17/2001 9/17/2001 9/17/2001 8129/2001 

0.0-10.0 0.0--0.0 0.0--0.0 6.0-16.0 

Field Dup. Field Dup. 
MT-SL-A1- MT-SL·A1-

None SLCOMP SLCOMP None 

u 34000 u NA NA 25000 --
u 34000 u NA NA 25000 ---- -

u 34000 u NA NA 25000 

u 34000 u NA NA 25000 
-

u 34000 u NA NA 9000 

u 34000 u NA NA 25000 
-

J 9100 J NA NA 63000 
-

u 34000 u NA NA 25000 

J 6300 J NA NA 25000 

u 34000 u NA NA 25000 

NA NA 26 J 13 J 

NA NA 50 UJ 50 u 
NA NA 50 UJ 50 u 
NA NA 50 UJ 50 u 

··- --- -

NA NA 10000 ·J 7200 . 
NA NA 50 UJ 50 u 
NA NA 50 UJ 50 u 
NA NA 50 UJ 50 u 
NA NA 50 UJ 50 u 

----

NA NA 130 UJ 130 u 

UJ 5.9 J NA NA 4.9 

J 4.8 J NA NA 6.1 

UJ 3.3 u NA NA 4.9 

UJ 6.1 J NA NA 2.5 

'J 24 J NA NA 2.5 

UJ 62 'J NA NA 6.0 

u 33 u NA NA 49 

u 67 u NA NA 99 

u 33 u NA NA 49 

u 33 u NA NA 49 

MT-SL-202 
0717 

SL-202 

8129/2001 
---

7.0-17.0 

Field Dup. 
MT-SL-202 
0717 

u 15000 

u 15000 

u 15000 

u 15000 

J 75000 

u 15000 

u 61000 

u 15000 

u 67000 

u 15000 

NA 
NA 

NA 
----· 

NA '. 
NA 

---
NA 
NA 
NA 
NA 
NA 

-
u 5.7 

51 

u 5.7 

u 14 

u 2.9 

EB 220 

u 57 

u 120 

u 57 

u 57 

U • Not detected; UJ - Detection limit approximate; J - Quanlitalion approximate; • - From dilution analysts; 
R • Rejected; NA• Not Analyzed; EMPC - Est. Max. Possible Cone.; EB - Anatyte detected in equipment blank 

MT-SL- MT-SL· MT-SL· 
DUP--01 203-0619 204-0618 

SL-202 SL-203 SL-204 
----

8/29/2001 8/2912001 812912001 
-· 

7.0-17.0 6.0-19.0 60-18.0 --
Field Dup. 
MT-SL-202 
0717 None None 

u 15000 u 16000 u 24000 ~ 
u 15000 u 16000 u 24000 ~ ----
u 15000 u 16000 u 24000 u 

-

u 15000 u 16000 u 24000 u 
-

47000 3700 J 24000 u 
--

u 15000 lJ_ 16000 u 24000 u 
J 24000 J 28000 J 12000 J 

u 15000 lJ -
16000 u 24000 lJ 

J 37000 J 16000 u 24000 u 
u 15000 u 16000 u 24000 u 

--- -
NA NA NA NA 

---
NA NA NA NA 

--·-
NA NA NA NA 

- - C-----

NA NA NA NA ---
NA NA -~~ NA 

~ 

NA NA NA NA 
--

NA NA NA NA 
·---

NA NA NA NA - 1---- --

NA NA NA NA 
--

NA NA NA NA 

u 29 u 6.1 u 4.6 u 
51 20 10 --

u 29 u 6.1 u 4.6 u 
J 43 3.1 u 2.4 u 
u 15 u 3.1 u 2.4 u 

•JEB 450 'JEB 16 EB 22 EB 

u 290 u 61 u 46 u 
u 600 u 120 u 93 u 
u 290 u 61 u 46 u 
u 290 u 61 u 46 u 



MT-SL- MT-SL-
Sa"1)Ie Number 101-0010 102-0012 

Sa"1)Ie Location SL-101 SL-102 

Date Sa"1)Ied 9/11/2001 9/11/2001 
Interval 0.0-10.0 0.0-12.0 

QC Identifier None None 

Aroclor-1248 33 u 33 u 
Aroclor-1254 33 u 33 u 
Aroclor-1260 33 u 33 u 
beta-BHC 1.7 UJ 1.7 UJ 
della-BHC 1.7 UJ 1.7 UJ 
Dieldr1n 3.3 UJ 3.3 UJ 
Endosulfan I 1.7 UJ 1.7 UJ 
Endosulfan II 3.3 UJ 3.3 UJ 
Endosulfan Sulfate 3.3 UJ 3.3 UJ 
Endrin 3.3 UJ 3.3 UJ 

Endrin Aldehyde 3.3 UJ 3.3 w 
Endrin Ketone 3.3 UJ 3.3 w 
ganma-BHC 1.7 UJ 1.7 UJ 
ganma-Chlordane 3.3 J 3.9 J 

Heptachlor 28 ·J 1.7 UJ 

Heptachlor Epoxide 1.7 UJ 1.7 UJ 

Methoxychlor 17 UJ 17 UJ 
Toxaphene 170 UJ 170 UJ 

TCLP Pesticide/PCB Analysts 
(UG/L) 

Endrin NA NA 
ganma-BHC NA NA 
Heptachlor NA NA 
Heptachlor Epoxide NA NA 
Methoxychtor NA NA 
Technical Chlordane NA NA 
Toxaphene NA NA 

Dioxin Analysis (NG/KG) 

1,2,3,4,6,7,8-HpCDD 39200 JEB• 2580 JEB• 

1,2,3,4,6, 7,8-HpCDF 3820 JEB' 1130 JEB 

1,2,3,4,7 ,8,9-HpCDF 159 JEB 53.2 JEB 

1,2,3,4, 7,8-HxCDD 371 JEB 40.4 JEB 

1,2,3,4, 7,8-HxCDF 157 JEB 55.2 JEB 
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MT-SL-103 MT-SL-
0010 DUP-06 

SL-103 SL-103 

9/17/2001 9/17/2001 

0.0-10.0 0.0-10.0 
Field Dup. Field Dup. 
MT-SL-103 MT•SL-103 
0010 0010 

33 u 33 

33 u 33 

33 u 33 

1.7 UJ 7.3 

1.7 UJ 1.7 

3.3 UJ 3.3 

1.7 UJ 1.7 

3.3 UJ 3.3 

3.3 UJ 3.3 

3.3 UJ 3.3 

3.3 UJ 3.3 

3.3 UJ 3.3 

1.7 UJ 1.7 

15 J 5.9 

1.7 UJ 1.7 

1.7 UJ 1.7 

17 UJ 17 

170 UJ 170 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

69400 JEB• 39900 

( 
SLUDGE ANALYTICAL RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL-A1- MT-SL· MT-SL-
104-0010 SLCOMP DUP-08 201-0616 

SL-104 SL·A1 SL·A1 SL-201 

9/17/2001 9/17/2001 9/17/2001 8/29/2001 

0.0-10.0 0.0-0.0 0.0-0.0 6.0-16.0 
Field Dup. Field Dup. 
MT•SL-A1- MT-SL-A1-

None SLCOMP SLCOMP None 

u 33 u NA NA 49 

u 33 u NA NA 49 

u 33 u NA NA 49 

J 1.7 u NA NA 2.5 

UJ 1.7 u NA NA 2.5 

UJ 7.0 J NA NA 4.9 

UJ 1.7 u NA NA 2.5 

UJ 3.3 u NA NA 4.9 

UJ 3.3 u NA NA 4.9 

UJ 3.3 u NA NA 4.9 

UJ 3.3 u NA NA 4.9 

UJ 3.3 u NA NA 4.9 

UJ 1.7 u NA NA 2.5 

J 48 ·J NA NA 2.5 

UJ 56 ·J NA NA 2.5 

UJ 1.7 u NA NA 2.5 

UJ 17 u NA NA 25 

UJ 170 u NA NA 250 

NA NA 0.20 u 0.20 u 
NA NA 0.10 u 0.10 u 
NA NA 0.10 u 0.10 u 
NA NA 0.10 u 0.10 u 
NA NA 1.0 u 1.0 u 
NA NA 2.0 u 2.0 u 
NA NA 10 u 10 u 

JEB• 7970 JEB• NA NA 7760 

MT•SL-202 
0717 

SL·202 

8129/2001 

7.0•17.0 
Field Dup. 
MT-SL-202 
0717 

u 57 u 
u 110 

u 57 u 
u 13 

u 2.9 UJ 

u 8.5 J 

u 2.9 u 
u 5.7 u 
u 5.7 u 
u 5.7 u 
u 5.7 u 
u 5.7 u 

UJ 2.9 UJ 

u 330 ·J 

u 2.9 u 
u 11 J 

u 29 u 
u 290 u 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

. 51100 J• 

6610 JEB• 2870 JEB• 1590 JEB NA NA 1690 2700 EMPC• 

530 JEB 286 JEB 80.2 JEB NA NA 76.8 28.3 

521 JEB 259 JEB 57.8 JEB NA NA 24.6 120 

421 JEB 217 JEB 70.5 JEB NA NA 40.9 177 

U - Not detected; UJ. Detection limit approximate; J - Quanlitation approximate; • • From dilution analysis; 
R - Rejected; NA• Not Analyzed; EMPC - Est. Max. Possible Cone.; EB - Analyte detected In equipment blank 

J 

J 

J 

MT-SL- MT•SL· MT-SL• 
DUP-01 203-0619 204-0618 

SL-202 SL-203 SL-204 

8129/2001 8/29/2001 8129/2001 

7.0-17.0 6.0-19.0 6.0-18.0 

Field Dup. 
MT-SL-202 
0717 Nooe None 

290 u 61 u 46 u 
290 u 61 u 38 J 

290 u 61 u 46 u 
15 u 18 9.7 

35 3.1 u 3.2 

29 u 6.1 u 4.6 u 
15 u 3.1 u 2.4 u 
29 u 6.1 u 4.6 u 
29 u 6.1 u 4.6 u 
29 u 6.1 u 4.6 u 
29 u 6.1 u 4.6 u 
29 u 6.1 u 5.8 

15 UJ 3.1 UJ 2.4 UJ 

660 •J 4.5 13 

15 u 3.1 u 2.4 u 
84 3.1 u 2.4 u 

150 u 31 u 24 u 
1500 u 310 u 240 u 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

132000 J• 19700 . 90300 

5400 J· 1500 . 9800 

91.3 J 103 265 J 

220 J 78.8 285 

184 J 121 294 



MT-SL-
Sample Number 101-0010 

Sa"l)le Localion SL-101 

Date Sa"l)led 9/11/2001 
- ---------------. -· 
Interval 0.0-10.0 
------

QC ldenlifler None 

1,2,3,6, 7 ,8-HxCDD 2150 JES' ---- ---

1,2,3,6, 7 ,8-HxCDF 119 J ---
1,2,3,7,8,9-HxCDD 1530 JEB 

1,2,3,7,8,9-HxCDF 0.10 UJ ·- -- - ---
1,2,3,7 ,8-PeCDD 395 JEB 

·--
1,2,3, 7,8-PeCDF 89.3 EMPC 

- ---
2,3,4,6, 7,8-HxCDF 205 JEB 

2,3,4,7,8-PeCDF 24.3 JEB 

2,3, 7 ,8-TCDD 94.5 J 

2,3, 7 ,8-TCDF 13.9 J -- --- - --~---- ---
OCDD 340000 JES" ---
OCDF 3510 JES' 

Total HpCDD 73600 JES' 

Total HpCDF 8980 JEB' 
- -----
Total HxCDD 15000 JES' ----- - -------· 
Total HxCDF 4120 JEB -- -

Total PeCDD 5100 JEB ---------- --- --
Total PeCDF 839 JEB 

--

Total TCDD 1470 J' 

Total TCDF 470 J --- -
Toxicity Equivalency 1400 J 

TAL Metal Analysis (MG/KG) 
--------
Aluminum 5380 

---
Antimony 0.74 UJ 

Arsenic 6.7 J 

Barium 36.4 ---
Beryllium 0.080 

Cadmium 0.60 u 
Calcium 151000 J 

Chromium 20100 

Cobalt 5.2 J 

Copper 23.7 
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MT-SL· MT-SL-103 MT-SL-
102-0012 0010 DUP-06 

SL-102 SL-103 SL-103 

9/11/2001 9/17/2001 9/17/2001 

0.0-12.0 0.0-10.0 0.0-10.0 

Field Dup. Field Dup. 
MT-SL-103 MT-SL-103 

None 0010 0010 

421 JES 3200 JEB' 1720 

39.5 J 262 J 129 --·- --- -
135 JES 1760 JEB 832 

--- I---- -- --

0.90 UJ 0.20 UJ 0.20 

26.5 JEB 470 JES 253 

0.80 UJ 0.20 UJ 295 

48.4 JEB 305 JEB 152 ----
5.8 JEB 29.9 JEB 14.1 

7.3 J 129 J 77.8 

4.3 J 18.5 J 7.6 

19200 JEB' 541000 JEB' 272000 

870 JES 6460 JES' 3350 

4440 
-·~ 

138000 JEB' 77200 

2330 JEB 16000 JEB' 6910 

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL-A1· MT-SL· MT-SL· 
104-0010 SLCOMP DUP-08 201-0616 

SL-104 SL·A1 SL-A1 SL-201 

9/17/200( 9/17/2001 9/17/2001 8/29/2001 

0.0-10.0 0.0-0.0 0.0-0.0 6.0-16.0 

Field Dup. Field Dup. 
MT-SL-Al• MT-Sl•A1-

None SLCOMP SLCOMP None 

JEB" 662 JEB NA NA 392 
--

J 48.6 J NA NA 15.0 

JEB 195 JEB NA NA 94.9 

UJ 0.30 UJ NA NA 0.50 

JES 40.1 JEB NA NA 19.7 
--

EMPC 107 EMPC NA NA 1.5 

JEB 61.4 JEB NA NA 29.8 

JEB 5.7 JEB NA NA 2.0 

J 9.0 J NA NA 16.9 

J 3.7 J NA NA 1.7 

JEB' 65200 JEB' NA NA 52700 --- --
JEB 1580 JEB NA NA 3200 

JEB' 14700 JEB' NA NA 13600 
·-

JEB' 2010 JEB' NA NA 4670 

MT-SL-202 
0717 

Sl-202 

8/29/2001 

7.0-17.0 

Field Dup. 
MT-SL-202 
0717 

1400 EMPC' 

49.5 J 

451 J -
u 0.20 UJ 

-
135 J 

J 4.1 J 

139 J 

JEB 9.7 JEB 

35.0 J 

J 4.7 J 

443000 J' 

1500 EMPC' 

J' 88400 J' 

2600 J' J' ~---- - -·-
2110 

-~ 
651 JEB 

142 JEB 

153 JEB 

50.7 J 

63,7 J 

150 J 

6510 

0.74 UJ 

5.1 J 
-

26.3 

0.090 

0.60 u 
75000 J 

18300 

5.3 J 

24.6 

19300 JEB' 10200 JEB" 3290 JEB NA NA 1760 J 1800 

57~~ JEB' 3550 JES 1470 JEB NA NA 1510 J 8300 

5320 JEB 2340 JEB 366 JEB ___ [ NA NA 324 JEB 1680 
----

1060 JEB 1010 JEB 254 JEB NA NA 51.0 J 177 

1880 J 1220 J 87.5 J NA NA 173 J 630 

554 J 380 J 90.0 J NA NA 28.0 J 85.2 

2100 J 1100 J 270 J NA NA 200 J 990 

-- --- ---

4010 5060 8770 I NA NA 7950 5970 
- --

7.7 J 0.74 u R NA NA 12.2 2.9 
-

4.7 J 1.5 J 7.6 J NA NA 9.0 10.5 

38.0 34.8 45.7 NA NA 42.4 49.5 
-- - -

0.050 0.12 0.24 NA NA 0.27 0.29 
·- --- -

0.60 u 0.60 u 0.60 u NA NA 0.60 u 0.60 

208000 J 105000 J 114000 J NA NA 6460 J 3150 

16900 19500 25200 NA NA 1430 J 328 

4.3 J 5.5 J 7.4 J NA NA 6.4 3.9 

27.2 29.0 34.7 NA NA 13.0 6.5 

U • Not detected; UJ - Detection limit approximate; J • Quantltation approximate; • • From dilution analysis; 
R - Rejected; NA• Not Analyzed; EMPC. Est. Max. Possible Cone.; EB• Analyte detected in equipment blank 

J' 

J' 

JEB 

J 

J 

J 

J 

u 
J 

J 

MT-SL- MT-SL· I MT-SL- I 
DUP-01 203-0619 ! 204-0618 ! 

•-- ·-si:~204 j---SL-202 SL-203 

8/29/2001 8/29/2001 8/2912001 I -- ----1--· 
7.0-17.0 6.0-19.0 6.0-18.0 

----

Field Dup. 
MT-SL-202 
0717 None None 

3000 EMPC 1070 2500 EMPC' 

67.5 J 35.1 227 
--- -

422 J 314 997 
- . ~ 

0.40 UJ 0.20 u 0.30 u 
---

89.2 J 77.9 161 --
13.2 J 3.3 J 0.20 u 

-
220 J 60.6 375 

---
25.4 JEB 5.2 JEB 22.8 JEB 

23.6 J 32.4 46.4 

10.1 J 3.4 J 10.8 J 

1370000 J' 157000 762000 -
8500 J' 2330 16700 

210000 J' 32800 J' 155000 J" 
----

12900 J' 4170 J' 25100 J' 
- -

8700 J' 4640 J 6500 J' 

4400 J' 3050 J 3400 J' 
·-

1050 JEB 887 JEB 2170 
--~ 

464 J 147 J 685 _ _J 
287 J 302 J 638 J 

-
181 J 78.1 J 327 J 

2100 J 510 J 1800 J 

-~ ---

7030 3590 7730 
-

5.3 63.5 10.7 

9.4 1.0 u 5.4 

20.7 19.7 26.7 
--

0.40 0.16 0.41 

0.60 u 0.60 u 0.68 u 
11200 J 40900 J 14000 J 

626 J 7490 J 1360 J 

4.8 2.4 5.7 

8.8 14.5 10.7 



MT-SL- MT-SL· 
Sample Number 101-0010 102-0012 

Sample Location SL-101 SL-102 

Date Sampled 9/11/2001 9/11/2001 
lnlerval 0.0-10.0 0.0-12.0 

QC Identifier None None 

Iron 5570 10700 

Lead 43.5 45.3 
Magnesium 955 787 
Manganese 3990 13300 
Mercury 0.020 u 0.020 u 
Nickel 5.1 6.2 
Potassium 458 J 518 J 
Selenium 1.0 u 1.0 u 
Silver 1.8 J 8.2 J 
Sodium 8160 11300 

Thallium 1.1 u 1.1 u 
Vanadium 24.4 25.6 
Zlnc 128 145 

TCLP Metal Analysis (UG/L) 

Arsenic NA NA 

Barium NA NA 

Cadmium NA NA 

Chromium NA NA 

Lead NA NA 

Mercury NA NA 
Selenium NA NA 

Silver NA NA 

Mlscella neous Analyses 

Chromium VI 6.1 u 6.6 u 
Corrosivtty 7.61 7.43 

Paint FIiter NA NA 

Reactive Cyanide NA NA 

Reactive Sulfide NA NA 

Redox Potential 122.1 58.7 

Sulfide 49.0 J 16.6 UJ 
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MT-SL-103 MT-SL· 
0010 DIJP-06 

SL-103 SL-103 

9/17/2001 9/17/2001 

0.0-10.0 0.0-10.0 
Field Dup. Field Dup. 
MT-SL-103 MT-SL-103 
0010 0010 

5810 8240 

60.0 60.9 

1010 906 

8750 9660 

R 

R 6.8 

424 J 478 

1.0 u 2.1 

1.0 u 1.0 

9410 10100 

12 UJ 2.8 

17.5 23.8 

121 141 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6.3 u 5.5 

7.48 7.61 

NA 

NA 
NA 

48.2 63.7 

15.8 UJ 230 

( 
SLUDGE ANALYTICAL RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL-A1· MT-SL· MT-SL-
104-0010 SLCOMP DUP-08 201-0616 

SL-104 SL-A1 SL-A1 SL-201 

9/17/2001 9/17/2001 9/17/2001 8/29/2001 

0.0-10.0 0.0-0.0 0.0-0.0 6.0-16.0 
Field Dup. Field Dup. 
MT-SL-A1- MT-SL-A1-

None SLCOMP SLCOMP None 

8350 NA NA 10100 

60.2 NA NA 20.6 

1470 NA NA 4010 

5380 NA NA 148 

R R NA NA 0.040 

J 10.1 J NA NA 17.9 

J 892 J NA NA 2410 

1.0 u NA NA 1.0 

u 1.0 u NA NA 1.0 

8990 NA NA 103 

UJ 1.1 u NA NA 1.1 

34.0 NA NA 16.4 

183 NA NA 34.2 

NA NA 50.0 u 50.0 u 
NA NA 1110 814 

NA NA 30.0 u 30.0 u 
NA NA 117 113 

NA NA 30.0 UJ 30.0 UJ 

NA NA R R 

NA NA 50.0 u 50.0 u 
NA NA 50.0 u 50.0 u 

u 10.9 UJ NA NA 2.5 
-~-

7.47 7.7 7.51 8.21 

NA 1.0 u NA NA 

NA NA 0.40 u 0.40 u 
NA NA 894 663 

77.1 NA NA 336.5 

J 280 J NA NA 180 

MT•SL-202 
0717 

SL-202 

8/29/2001 

7.0-17.0 

Field Dup. 
MT-SL-202 
0717 

7110 

8.0 

1850 

90.5 

J 0.46 

8,7 

J 671 

UJ 1.0 

u 1.0 

J 822 

UJ 1.1 

10.3 

25.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

u 2.2 

8.56 

NA 

NA 

NA 

281.2 

J 230 

U - Not detected; UJ - Detection limit approximate; J - Quantltatlon approximate; • - From dilution analysis; 
R - Rejected; NA - Not Analyzed; EMPC - Est. Max. Possible Cone.; EB -Analyte detected In equipment blank 

( 

MT-SL- MT-SL- MT-SL-
DUP-01 203-0619 204-0618 

SL-202 SL-203 SL-204 

8/29/2001 8/29/2001 8/29/2001 

7.0-17.0 6.0-19.0 6.0-18.0 

Field Dup. 
MT-SL-202 
0717 None None 

9310 4120 11000 

8.3 13.6 6.3 

2170 1310 2540 

108 137 130 

J 0.31 J 0.080 J 0.080 J 

9.6 7.1 15.2 

J 521 J 510 J 620 J 

UJ 1.0 UJ 1.0 UJ 1.1 UJ 

u 1.0 u 1.0 u 1.1 u 
1140 456 154 

UJ 1.1 UJ 1.1 UJ 1.3 UJ 

11.2 0.64 u 11.7 

31.6 34.6 35.9 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

u 2.7 u 3.0 UJ 2.3 UJ 

10.35 8.39 7.97 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

324.1 299.5 312 

J 110 J 77.0 J 140 J 



MT-SL- MT-SL·A2· 
Sample Number 205-0616 SLCOMP 

--
Sample Location SL-205 SL-A2 

Date Sampled 8/30/2001 8/29/2001 ~------ --- -~ 
Interval 6.0-16.0 0.0-0.0 

·--- ----. 
Field Dup. 
MT-SL-A2-

QC Identifier None SLCOMP 

Volatile Organic Analysis 
(UGIKG) 
-~-- -----
1, 1, 1-Trichloroethane 170 u NA 
1.1.2,2-Tetrachloroethane 170 u NA 
1, 1,2-1 nchloro-1,2.2· ---
trifJuoroethane 170 u NA --- --
1.1,2-Trichloroethane 170 u NA 

-
1, 1-Dlchloroethane 170 u NA --
1.1-Dichloroethene 170 u NA 
1,2,4-Trichlorobenzene 170 u NA 
1,2-Dibromo-3-chloroprop!~ _ R NA 
1,2-Dibromoethane 170 u NA 
1,2-Dichlorobenzene 67 J NA ---
1,2-Dichloroethane 170 u NA --
1,2-Dichloropropane 170 u NA ----- -
1,3-Dichlorobenzene 170 u NA 

- -- --
1,4-Dichlorobenzene 15 J NA --~-
2-Butanone 170 u NA 
2-Hexanone 170 u NA 

·-
4-Methyl-2-Pentanone 170 u NA 

----
Acetone 170 u NA 
Benzene 170 u NA 
Bromodichloromethane 170 u NA 
Bromoform 170 u NA 

Bromomethane 170 u NA 
Carbon Disulfide 300 NA 
Carbon Tetrachloride 170 u NA 
Chlorobenzene 170 u NA 

--
Chloroelhane 170 u NA --- --
Chloroform 19 J NA 
----
Chloromethane 170 UJ NA 

cis-1,2-Dichloroelhene 170 u NA 
cls-1,3-Dlchloropropene 170 u NA 
Cyclohexane 170 u NA 
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MT-SL· MT-SL-
DUP-02 301-0208 

SL·A2 SL-301 

8/29/2001 8/30/2001 

0.0-0.0 2.0-8.0 

Field Dup. 

MT·SL·A2· 
SLCOMP None 

--
NA 330 

NA 330 

NA 330 ---
NA 330 

NA 330 - -
NA 330 

NA 330 
---

NA 
NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL- MT-SL· 
302-0309 303-0618 401-0511 

SL-302 SL-303 SL-401 

8/30/2001 8/30/2001 8/30/2001 
-

3.0-9.0 6.0-18.0 5.0-11.0 

None None None 

u 240 u 240 u 430 u 
- -

u 240 u 240 u 430 u ---

UJ 240 UJ 240 UJ 430 u 
-

u 240 u 240 u 430 u -
u 240 u 240 u 430 u 
u 240 u 240 u 430 u 
u 240 u 240 u 430 u 

---

R R R R 

u 240 u 240 u 430 u 
u 240 u 130 J 2800 

u 240 u 240 u 430 u 
u 240 u 240 u 430 u 
u 240 u 240 u 430 u --
u 240 u 240 u 440 

u 240 u 240 u 510 

u 240 u 240 u 430 u 
u 240 u 240 u 430 u 
u 240 u 240 u 590 

u 240 u 240 u 430 u 
u 240 u 240 u 430 u 

UJ 240 UJ 240 UJ 430 u 
u 240 u 240 u 430 u 
u 240 u 64 J 750 

u 240 u 240 u 430 u 
u 240 u 240 u 430 u 
u 240 u 240 u 430 u 
u 240 u 240 u 49 J 

UJ 240 UJ 240 UJ 430 UJ 

u 240 u 240 u 430 u 
u 240 u 240 u 430 u 
u 240 u 240 u 430 u 

MT-SL· MT-SL· 
402-0311 403-0510 

·-
SL-402 SL-403 

8/30/2001 8/30/2001 

3.0-11.0 5.0-10.0 

None None 

850 u 590 

850 u 590 

850 u 590 
- -

850 u 590 

850 u 590 

850 u_ 590 

83 J 590 

R 

850 u 590 

13000 3800 

850 u 590 

850 u 590 

850 u 590 

2200 670 

850 u 590 

850 u 590 

850 u 590 

620 J 550 

850 u 590 

850 u 590 

850 u 590 

850 u 590 

310 J 460 

850 u 590 

850 u 480 

850 u 590 

850 u 79 

850 UJ 590 

850 u 590 

850 u 590 

850 u 590 

U • Not detected; UJ • Detection limit approximate; J - Quantitatfon approximate; • - From dilution analysis; 
R - Rejected; NA. Not Analyzed; EMPC- Est. Max. Possible Cone.; EB -Analyte detected in equipment blank 

MT-SL-501 IMT-SL- MT-SL· 
0020 ,DUP-05 502-0012 

---- ---- ---

SL-501 SL-501 SL-502 
--I---- ,_ 

9/4/2001 9/412001 9/4/2001 
- --

0.0-20.0 0.0-20.0 0.0-12.0 
--

Field Dup. Field Dup. 
MT-SL-501 MT-SL-501 
0020 0020 None 

---- ·-
u 220 u 230 u 230 u 
u 220 u 230 u 230 u 

u 220 u 230 u 230 u --.__ - ---- ---
u 220 u --~~o_ u 230 ~ - ---
u 220 u 230 u -~ ~_l) 
u 220 u 230 u 230 ~ --
u 220 u 230 u 230 

-~ 

R 220 UJ 230 UJ 230 UJ --
u 220 u 230 u 230 u -

220 u 230 u 2.3E u 
u 220 u 230 u 230 u 
u 220 u 230 u 230 u 
u 220 u 230 u 230 u 

220 u 230 u 230 u 
--- ----

u 220 u 230 U 230 
--~ -- ,_ 

u 220 u 230 u 230 u 
u 220 u 230 u '_____EE u 
J 220 u 230 u 230 u ----
u 220 u 230 u 230 u ---- -- -

u 220 u 230 u 230 u 

u 220 u 230 u 230 u --~---+--
u 220 u 230 u 230 u 

220 u 230 u 230 u --~---- .!,__._ ___ +--

u 220 u 230 u 230 u 

J 220 u 230 u 230 u -
u 220 u 230 u 230 u 

J 220 u 230 u 230 u -- ---
UJ 220 u 230 

--~ 
230 u ~--~-

u 220 u 230 u 230 u 
u 220 u 230 u 230 u 
u 220 u 230 u 230 u 



MT-SL- MT-SL-A2-
Sarrple Number 205-0616 SLCOMP 

Sample Location SL-205 SL·A2 

Date Sarrpled 8/30/2001 8/29/2001 
Interval 6.0-16.0 0.0-0.0 

Field Dup. 
MT-SL-A2-

QC Identifier None SLCOMP 

Dibromochlorornethane 170 u NA 
tlielllemdifl~ef8methane--- 170 UJ NA 
Ethyl benzene 170 u NA 

lsopropylbenzene 170 u NA 

Methyl Acetale 56 J NA 

Methyl tert-Butyl Ether 170 u NA 
Methylcydohexane 170 u NA 
Methylene ChlOlide 170 u NA 
Styrene 170 u NA 
Tetrachloroethene 170 u NA 
Toluene 170 u NA 
Total Xylenes 170 u NA 
lrans-1.2-Dichloroethene 170 u NA 
trans-1.3-Dlchloropropene 170 u NA 

Trichloroethene 170 u NA 

Trichlorofluorornethane 170 u NA 
Vinyl Chloride 170 UJ NA 

Volatile Headspace Analysis 
(PPBV) 

1, 1, 1-Trichloroethane 5 u NA 
l, l ,l· I ncnIoro- l ,l,l• 

trifluoroethane 5 u NA 

1, 1-Dichloroethane 5 u NA 

1, 1-Dlchloroethene 5 u NA 

Benzene 5 u NA 
Carbon Tetrachloride 5 u NA 

Chlorobenzene 14 NA 

Chloroform 5 u NA 

cls-1,2-Dichloroelhene 5 u NA 

[l;chlorodifluorornethane 5 u NA 

Ethyl benzene 5 u NA 

Freon 114 5 u NA 

m&p-Xylene 5 u NA 

Methyl tert-Butyl Ether 5 u NA 

11 0127 

MT-SL- MT-SL-
DUP-02 301-0208 

SL-A2 SL-301 

8/29/2001 8/30/2001 

0.0-0.0 2.0-8.0 

Field Dup. 
MT-SL-A2· 
SLCOMP None 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 330 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

( 
SLUDGE ANALYTICAL RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL· MT-SL-
302-0309 303-0618 401-0511 

SL-302 SL-303 SL-401 

8/30/2001 8/30/2001 8/30/2001 

3.0-9.0 6.0-18.0 5.0-11.0 

None None None 

u 240 u 240 u 430 

UJ 240 UJ 240 UJ 430 

u 240 u 240 u 430 

u 240 u 240 u 430 

u 240 u 240 u 610 

u 240 u 240 u 430 

u 240 u 240 u 430 

u 240 u 240 u 430 

u 240 u 240 u 430 

u 240 u 240 u 170 

u 240 u 220 J 1200 

u 240 u 240 u 430 

u 240 u 240 u 430 

u 240 u 240 u 430 

u 240 u 240 u 430 

u 240 u 240 u 430 

u 240 u 240 u 430 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA I NA 

NA NA ' NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA : NA 

NA NA NA 

MT-SL- MT-SL· 
402-0311 403-0510 

SL-402 SL-403 

8/30/2001 8/3012001 

3.0-11.0 5.0-10.0 

None None 

u 850 u 590 

UJ 850 UJ 590 

u 850 u 590 

u 850 u 590 

1500 1400 

u 850 u 590 

u 850 u 590 

u 620 u 590 

u 850 u 590 

J 850 u 590 

9200 5500 

u 280 J 590 

u 850 u 590 

u 850 u 590 

u 850 u 590 

u 850 u 590 

UJ 850 UJ 590 

NA NA 5 

NA NA 5 

NA NA 5 

NA NA 5 

NA NA 5 

NA NA 5 

NA NA 1200 

NA NA 5 

NA NA 5 

NA NA 5 

NA NA 27 

NA NA 5 

NA NA 71 

NA NA 5 

U - Not detected; UJ - Detection llmlt approximate; J - Quantitation approximate; • - From dilution analysis; 
R - Rejected; NA- Not Analyzed; EMPC - Est. Max. Possible Cone.; EB -Analyte detected in equipment blank 

( 

MT-SL-501 MT-SL- MT-SL· 
0020 DUP-05 502-0012 

SL-501 SL-501 SL-502 

9/412001 9/4/2001 9/412001 

0.0-20.0 0.0-20.0 0.0-12.0 

Field Dup. Field Dup. 
MT-SL-501 MT-SL-501 
0020 0020 None 

u 220 u 230 u 230 u 
UJ 220 UJ 230 UJ 230 UJ 

·u 220 u 230 u 230 u 
u 220 u 230 u 230 u 

220 u 230 u 230 u 
u 220 u 230 u 230 u 
u 220 u 230 u 230 u 
u 220 u 230 u 230 u 
u 220 u 230 u 230 u 
u 220 u 230 u 230 u 

J 220 u 230 u 230 u 
u 220 u 230 u 230 u 

u 220 u 230 u 230 u 
u 220 u 230 u 230 u 

u 220 u 230 u 230 u 

u 220 u 230 u 230 u 

UJ 220 u 230 u 230 u 

u NA NA NA 

u NA NA NA 

u NA NA NA 

u NA NA NA 

u NA NA NA 

u NA NA NA 

NA NA NA 

u NA NA NA 

u NA NA NA 

u NA NA NA 

NA NA NA 

u NA NA NA 

NA NA NA 

u NA NA NA 



MT-SL- MT-SL·A2· 
Sample Number 205-0616 SLCOMP 

Sample Location SL-205 SL-A2 

Date Sa~ed 8/30/2001 8/29/2001 

Interval 6.0-16.0 0.0-0.0 

Field Dup. 
MT-SL-A2-

QC Identifier None SLCOMP 

Methytene Chloride 15 -·-------- -- ------ ____ ,. ___ 
o-Xyten~ -- 5 u -------- - ·--- -- --- -- -

Tetrachloroethene 5 u 
Toluene 5 u 
trans-1,2-Dichloroethene 5 u 

----------

T richloroelhene 5 u 
---

Trichloronuoromethane 9.4 
Vlnyt Chloride 5 u 
TCLP VolaUle Organic 
Analysts (UG/L) 

1, 1-Dichloroethene NA 
------

1,2-Dichloroethane NA ----
1,4-Dichlorobenzene NA ----
2-Butanone NA 

- -· -- - ---

Benzene NA 
----

Carbon T elrachloride NA ----
Chlorobenzene NA --
Chloroform NA 
Tetrachloroethene NA --
T richloroethene NA 
Vinyt Chloride NA 
Sulfur Compounds Analysis 
(PPBV) 

~-

2,5-Dimethytthiophene 4.0 u -~-------
2-Elhytlhiophene 4.0 u --
3-Methylthiophene 4.0 u 
Butyt Mercaptan 4.0 u 
Carbon Disulfide 62 ---------· 
Carbonyt Sulfide 32 

Diethyl Disulfide 4.0 u 
Diethyt Sulfide 4.0 u 
Dimethyl Disulfide 4.0 u 
Dimethyl Sulfide 4.0 u 
Elhyt Mercaptan 4.0 u 
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MT-SL- MT-SL-
OUP-02 301-0208 

SL-A2 SL-301 

8/29/2001 8/30/2001 

0.0-0.0 2.0-8.0 

Field Dup. 

MT-SL·A2· 
SLCOMP None 

NA NA ------ - --- -
NA NA ---- - ----- . -

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL- MT-SL-
302-0309 303-0618 401-0511 - _, _____ 

t-----
SL-302 SL-303 SL-401 

----

8/30/2001 8/30/2001 B130/2001 

3.0-9.0 6.0-18.0 5.0-11.0 
·- ------ - ---

None None None 

NA NA NA 
·-

NA NA NA 
---- -

MT-SL· MT-SL-
402-0311 403-0510 

SL-402 SL-403 

8/30/2001 8/30/2001 
---

3.0-11.0 5.0-10.0 
··--

None None 

NA NA 11 

NA NA 27 
t--- - - --- --

NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 

-· 
NA NA NA NA NA NA NA 

----- ·-- ---
NA NA NA NA NA NA NA -- ·- - ·-- ··-·· 
NA NA NA NA NA NA NA .. --- -· 
NA NA NA NA NA NA NA 

---1-~- -~ - ----· 
NA NA 10 u 10 u 10 u 10 u 10 u 
NA NA 10 u 10 u 10 u 10 u 10 u 

·-· 

NA NA 10 u 10 u 10 u 6 J 8 J 
·-

NA NA 10 u 10 u 21 31 100 
-- -----

NA NA 10 u 10 u 10 u 10 u 10 u ---
NA NA 10 u 10 u 10 u 10 u 10 u - . 

NA NA 10 u 10 u 10 u 10 u 10 u 
--- --

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 10 u 10 u 10 u 10 u 10 u 
NA 10 u 10 u 10 u 1 J 10 

- ---
NA 10 u 10 u 10 u 10 u 10 u 

-- - -· 

NA 10 u 10 u 10 u 10 u 10 u 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

NA NA NA i NA NA NA 
NA NA NA NA NA NA 

NA NA NA i NA NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA - --

NA NA NA NA NA NA 

U - Not detected; UJ • Detection limit approximate; J • Quantitatlon approximate; • - From dilution analysis; 
R - Rejected; NA - Not Analyzed; EMPC - Est. Max. Possible Cone.; EB - Analyte detected In equipment blank 

5 u 
4500 
--·- -

5 u 
5 u 

7.4 

5 u 

10 u 
10 u 
2 J 

10 u 
·-

10 u 
10 u ---
6 J 

10 u 
10 u 
10 u 
10 u 

4.0 u 
4.0 u 
8.9 

4.0 u 
460 

430 

4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 

MT-SL-501 MT-SL· MT-SL· 
0020 OUP-05 502-0012 
1------- ---- I-------~ 
SL-501 SL-501 SL-502 

.. ·--
9/4/2001 9/4/2001 9/4/2001 

0.0-20.0 0.0-20.0 0.0-12.0 

Field Dup. Field Dup. 
MT-SL-501 MT-SL-501 
0020 0020 None 

NA NA NA 
- - -- -

NA NA NA 

NA NA NA 
---- -

NA NA NA 
~-- -----

NA NA NA 
--- --

NA NA NA 
- -- I----

NA NA NA 

NA NA NA 

-
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 U 

-

10 u 10 u 10 u 
10 u 10 u 10 u 

- -
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

--- --

10 u 10 u 10 u 
--- --

10 u 10 UJ 10 UJ 

NA NA NA 
-- - --

NA NA 
--~ 

NA NA NA 

NA NA NA 
·-

,__ 
NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
··-

NA NA NA 

NA NA NA 

NA NA NA 



MT-SL- MT-SL-A2-
Safl1)Ie Number 205-0616 SLCOMP 

Safl1)Ie Location SL-205 SL-A2 

Dale Sampled 8/30/2001 8129/2001 

Interval 6.0-16.0 0.0-0.0 

Field Oup. 
MT-SL-A2-

QC Identifier None SLCOMP 

Ethyl Methyl Sulfide 4.0 u NA 
HyeF9118A~ulfiv. 4.0 u NA 
lsobutyl Mercaptan 4.0 u NA 

lsopropyl Mercaptan 4.0 u NA 

Melhyl Mercaptan 4.0 u NA 

n-Propyl Mercaptan 4.0 u NA 

lert-Butyl Mercaplan 4.0 u NA 

Tetrahydrothiophene 4.0 u NA 
Thlophene 4.0 u NA 

Semlvolatlle Organl,: 
Analysis (UG/KGI 

1, 1 '-Bl phenyl 1000 UJ NA 
2,2'-oxybls( 1-chlorcpropane) 1000 UJ NA 
2,4,5-Trtchlorophenol 2600 UJ NA 
2,4,6-Trichlorophenol 1000 UJ NA 
2,4-0ichlorophenol 1000 UJ NA -
2,4-Dirnethytphenol 1000 UJ NA 
2.4-0inilrophenol 2600 UJ NA 
2,4-0inilrotoluene 1000 UJ NA 
2,6-0lnitrotoluene 1000 UJ NA 
2-Chloronaphthalene 1000 UJ NA 
2-Chlorophenol 1000 UJ NA 
2-Methylnaphthalene 1000 UJ NA 
2-Methylphenol 1000 UJ NA 
2-Nitroanlline 2600 UJ NA 
2-Nitrophenol 1000 UJ NA 
3,3'-0ichlorobenzJdine 1000 UJ NA 
3-Nitroanillne 2600 UJ NA 
4,6-Dinitro-2-methylphenol 2600 UJ NA 

4-Bromophenyl-phenylether 1000 UJ NA 

4-Chloro-3-methylphenol 1000 UJ NA 

4-Chloroanlllne 1000 UJ NA 
4-Chtorophenyl-phenylether 1000 UJ NA 
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MT-SL· MT-SL-
OUP-02 301-0208 

SL-A2 SL-301 

8129/2001 8/30/2001 

0.0-0.0 2.0-8.0 

Field Oup. 
MT-SL-A2-
SLCOMP None 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 900 

NA 900 

NA 2200 

NA 900 

NA 900 

NA 900 

NA 2200 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 2200 

NA 900 

NA 900 

NA 2200 

NA 2200 

NA 900 

NA 900 

NA 900 

NA 900 

( 
SLUDGE ANALYTICAL RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL· MT-SL-
302-0309 303-0618 401-0511 

SL-302 SL-303 SL-401 

8/30/2001 8/30/2001 6/3012001 

3.0-9.0 6.0-18.0 5.0-11.0 

None None None 

NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 
-·-

NA NA NA 

NA NA NA ----....-
NA NA NA 

NA NA NA 

NA NA NA 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 470 u 16000 J 37000 

u 190 u 18000 u 15000 

u 190 u 16000 u 15000 

u 190 u 18000 u 15000 

u 470 u 46000 u 37000 

u 190 u 18000 u 15000 

u 190 u 1B000 u 15000 

u 190 u 1B000 u 15000 

u 190 u 1B000 u 15000 

u 190 u 1B000 u 1600 

u 190 u 16000 u 15000 

u 470 u 46000 u 37000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 470 u 46000 u 37000 

u 470 u 46000 u 37000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 1B000 u 15000 

MT-SL- MT-SL· 
402-0311 403-0510 

SL-402 SL-403 

8/30/2001 8/3012001 

3.0-11.0 5.0-10.0 

None None 

NA NA 4.0 

NA NA 4.0 

NA NA 4.0 

NA NA 4.0 

NA NA 4.0 

NA NA 4.0 

NA NA 4,0 

NA NA 4.0 

NA NA 4.0 

u· 2000 u 11000 

u 2000 u 11000 

u 380 J 27000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 4900 u 27000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

J 5200 1800 

u 2000 u 11000 

u 4900 u 27000 

u 2000 u 11000 

u 2000 u 11000 

u 4900 u 27000 

u 4900 u 27000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

U • Not detected; UJ - Detection limit approximate; J - Quantltatlon approximate; • - From dilution analysis; 
R • Rejected; NA- Not Analyzed; EMPC. Est. Max. Possible Cone.; EB - Analyte detected In equipment blank 

( 

MT-SL-501 MT-SL- MT-SL· 
0020 OUP-05 502-0012 

SL-501 SL-501 SL-502 

9/412001 9/4/2001 9/4/2001 

0.0-20.0 0.0-20.0 0.0-12.0 

Field Oup. Field Oup. 
MT-SL-501 MT-SL-501 
0020 0020 None 

u NA NA NA 

u NA NA NA 

u NA NA NA 

u NA NA NA 

u NA NA NA 

u NA NA NA 

u NA NA NA 

u NA NA NA 

u NA NA NA 

u 170 u 350 u 170 u 
u 170 u 350 UJ 170 u 
u 430 u 670 u 440 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 430 u 870 u 440 u 

----
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
J 170 u 350 u 170 u 
u 170 u 350 u 170 u 

--

u 430 u 870 u 440 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 

·-"-------

u 430 u 870 u 440 u 
u 430 u 870 u 440 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 



MT-SL· MT-SL-A2-
Sample Number 205-0616 SLCOMP 
----------

Sample Location SL-205 SL-A2 --------- --~--
Dale Sampled 8/30/2001 8/29/2001 

Interval 6.0-16.0 0.0-0.0 

Field Oup. 
MT-SL-A2-

QC Identifier None SLCOMP 

4-Methylphenol R NA 
4-Ni1F88Ailin-... 2600 UJ NA 
4-Nltrophenol 2600 UJ NA 
Acenaphthene 1000 UJ NA 

--
Acenaphthylene 1000 UJ NA 

--·--

Acetophenone 1000 UJ NA 
Anthracene 1000 UJ NA 
Atrazine 1000 UJ NA 
Benzaldehyde 1000 UJ NA 
Benzo(a)anthracene 1000 UJ NA 

-·- ------ -----
Benzo(a)pyrene 1000 UJ NA 
Benzo(b)fluoranthene 1000 UJ NA 

--- ---- .. 
Benzo(g,h,i)pery1ene -- 1000 UJ ~ ----- . -~- -----

Benzo(k)fluoranthene 1~~ UJ NA 
- -

Bis(2-Chloroethoxy)methane 1000 UJ NA 
Bis(2-Chloroethyf)ether 1000 UJ NA -- ---- ------

bis(2-Ethylhexyl)phthalate 1000 UJ NA 
Butylbenzylphthalate 1000 UJ NA 
Caprolactam 1000 UJ NA 
Carbazole 1000 UJ NA 
Chrysene 1000 UJ NA ---- -
Dl-n-Butylphthalate 1000 UJ NA ,__ 
Di-n-octylphthalate 1000 UJ NA 
Dlbenzo(a,h)anthracene 1000 UJ NA 

--
Dibenzofuran 1000 UJ NA 
Diethylphthalate 1000 UJ NA 
Dlmethylphthalate 1000 UJ NA 
Fluoranthene 1000 UJ NA 
Fluorene 1000 UJ NA 
Hexachlorobenzene 1000 UJ NA 

Hexachlorobuladlene 1000 UJ NA 
Hexachlorocydopentadiene 1000 UJ NA 
Hexachloroethane 1000 UJ NA 
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MT-SL- MT-SL-
DUP-02 301-0208 

SL-A2 SL-301 

8/29/2001 8/30/2001 

0.0-0.0 2.0-8.0 

Field Dup. 
MT-SL-A2-
SLCOMP None 

NA 
NA 2200 

NA 2200 

NA 900 
I-----·-- -- --- j.___._. ___ 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 
-- -

NA 900 

NA 900 
--- -·--· 

-~~ 900 -- - ----

NA 900 
--

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL- MT-SL-
302-0309 303-0618 401-0511 

--
SL-302 SL-303 SL-401 

-----

8/30/2001 8/30/2001 8/30/2001 

3.0-9.0 6.0-18.0 5.0-11.0 
----

None None None 

R R R 83000 

u 470 u 46000 u 37000 

u 470 u 46000 u 37000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 U 18000 u 15000 
-------

u 190 u 18000 u 15000 

UJ 190 UJ 18000 UJ 15000 
~ 

UJ 190 UJ 18000 UJ 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

MT-SL- MT-SL-
402-0311 403-0510 

SL-402 SL-403 

8/30/2001 8/30/2001 

3.0-11.0 5.0-10.0 

None None 

J 110000 •J 

UJ 4900 u 27000 

u 4900 UJ 27000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 UJ 11000 

u 2000 UJ 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

UJ 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

J 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

UJ 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; •. From dilution analysis; 
R - Rejected; NA - Not Analyzed; EMPC - Est. Max. Possible Cone.; EB - Analyte detected In equipment blank 

MT-SL-501 MT-SL- MT-SL· 
0020 DUP-05 502-0012 

SL-501 SL-501 SL-502 
--

9/4/2001 9/4/2001 9/4/2001 
---

0.0-20.0 0.0-20.0 0.0-12.0 
---

Field Dup. Field Dup. 
MT-SL-501 MT-SL-501 
0020 0020 None 

R R R R -~--
UJ 430 u 870 u 440 u 
u 430 u 870 u 440 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 

--- ---
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 UJ 350 UJ 170 UJ 

u 170 UJ 350 UJ 170 UJ 

u 170 u 350 u 170 u 
--

u 170 u 350 u 170 u -->--
u 170 u 350 u 170 u 

UJ 170 u 350 u 170 u 
-- ----

u 170 u 350 u 170 u --
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 

UJ 200 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 

--
170 __ ':) 

u 170 u 350 u 170 u 
---

u 170 u 37 JEB 23 JEB 
--

UJ 170 u 350 u 170 u 
-

u 170 u 350 u 170 u 

u 170 u 350 u 170 u 
u 170 u 350 u 170 u 

u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 



MT-SL· MT-SL·A2· 
sa~le Nurrber 205-0616 SLCOMP 
Sa~le Location SL-205 SL-A2 
Dale5a~led 8/3012001 8129/2001 
lnlerval 6.0-16.0 0.0-0.0 

Field Dup. 
MT-SL·A2· 

QC Identifier None SLCOMP 

lndeno( 1.2.3-cd)pyrene 1000 UJ NA 
~~- 1000 UJ NA 
N-Nitroso-di-n-propylalTine 1000 UJ NA 
N•Nitroso-dlphenylalTine 1000 UJ NA 
Naphlhalene 1000 UJ NA 
Nitrobenzene 1000 UJ NA 
Penlachlorophenol 2600 UJ NA 
Phenanlhrene 1000 UJ NA 
Phenol 1000 UJ NA 
Pyrene 1000 UJ NA 
TCLP Semlvolatlle Organic 
Analysis (UG/LI 

2,4,S-Trtchlorophenol NA 37 

2.4.6-Trichlorophenol NA 10 u 
2,4-Dinilrotoluene NA 10 u 
2-Melhylphenol NA 10 u 
4-Melhylphenol NA 19 J 

Hexachlorobenzene NA 10 u 
Hexachlorobuladiene NA 10 u 
Hexachloroethane NA 10 u 
Nitrobenzene NA 10 u 
Penlachlorophenol NA 500 

Pesticide/PCB Analysis 
(UG/KG) 

4,4'-DDD 4.0 u NA 

4,4'-DDE 4.0 u NA 

4,4'-DDT 4.0 u NA 
Aldrin 2.0 u NA 

alpha-BHC 2.0 u NA 

alpha-Chlordane 2.0 u NA 

Aroclor-1016 40 u NA 
Aroclor-1221 81 u NA 
Aroclor-1232 40 u NA 

Aroclor-1242 40 u NA 
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MT-SL- MT-SL-
DUP-02 301-0208 

SL-A2 SL-301 

8129/2001 8/3012001 

0.0-0.0 2.0-8.0 

Field Dup. 
MT-SL·A2-
SLCOMP None 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 900 

NA 2200 

NA 900 

NA 900 

NA 900 

53 25 

10 u 10 

10 u 10 

10 u 10 

45 J 10 

10 u 10 

10 u 10 

10 u 10 

10 u 10 

770 9 

NA 1.7 

NA 1.7 

NA 1.7 

NA 0.90 

NA 0.90 

NA 1.6 

NA 17 

NA 35 

NA 17 

NA 17 

( 
SLUDGE ANALYTICAL RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL· MT-SL-
302-0309 303-0618 401-0511 

SL-302 SL-303 SL-401 

8/3012001 8/3012001 8/3012001 

3.0-9.0 6.0-18.0 5.0-11.0 

None None None 

u 190 u 18000 u 15000 

u 190 u 18000 u 15000 

u 190 u 16000 u 15000 

u 190 u 16000 u 15000 

u 190 u 6600 J 15000 

u 190 u 16000 u 15000 

u 470 u 22000 J 1600 

u 190 u 16000 u 15000 

u 190 u 18000 u 6500 

u 190 u 16000 u 15000 

u 25 u 25 u 3 

u 10 u 10 u 10 

u 10 u 10 u 10 

u 10 u 10 u 10 

u 10 u 10 u 4900 

u 10 u 10 u 10 

u 10 u 10 u 10 

u 10 u 10 u 10 

u 10 u 10 u 10 

J 25 u 25 u 10 

u 1.8 UJ 5.0 J 5.8 

u 1.8 UJ 7.4 J 5.8 

u 1.8 UJ 1.8 UJ 5.8 

u 0.93 UJ 0.91 UJ 3.0 

u 0.93 UJ 0.91 UJ 4.6 

0.93 UJ 3.2 J 3.0 

u 18 u 18 UJ 58 

u 37 u 36 UJ 120 

u 18 u 18 UJ 58 

u 18 u 18 UJ 58 

MT-SL- MT-SL-
402-0311 403-0510 

SL-402 SL-403 

8/3012001 8/3012001 

3.0-11.0 5.0-10.0 

None None 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 2000 u 11000 

u 760 J 11000 

u 2000 u 11000 

J 4900 u 27000 

u 2000 u 11000 

J 5800 11000 

u 2000 u 11000 

J 25 u 3 

u 10 u 10 

u 10 u 10 

u 10 u 10 

2100 2 

u 10 u 10 

u 10 u 10 

u 10 u 10 

u 10 u 10 

J 4 J 25 

u 6.5 u 4.2 

u 6.5 u 4.2 

u 6.5 u 4.2 

u 3.4 u 2.2 

3.4 u 2.2 

u 3.4 u 2.2 

u 65 u 42 

u 130 u 86 

u 65 u 42 

u 65 u 42 

U - Not detected; UJ - Detection limit approximate; J • Quantltatlon approximate; • - From dilution analysis; 
R - Rejected; NA - Not Analyzed; EMPC • Est. Max. Possible Cone.; EB - Analyte detected In equipment blank 

( 

MT•SL-501 MT-SL- MT-SL-
0020 DUP-05 502-0012 

SL-501 SL-501 SL-502 

9/412001 9/412001 9/412001 

0.0-20.0 0.0-20.0 0.0-12.0 

Field Dup. Field Dup. 
MT-Sl-501 MT-SL-501 
0020 0020 None 

u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 430 u 670 u 440 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 
u 170 u 350 u 170 u 

J 25 u NA 25 u 
u 10 u NA 10 u 
u 10 u NA 10 u 
u 10 u NA 10 u 
J 44 NA 33 

u 10 u NA 10 u 
u 10 u NA 10 u 
u 10 u NA 10 u 

u 10 u NA 10 u 
--~ 

u 25 u NA 25 u 

UJ 1.7 u 1.7 u 1.7 u 
UJ 1.7 u 1.7 u 1.7 u 
UJ 1.7 u 1.7 u 1.7 u 
UJ 0.86 u 0.88 u 0.88 u 
UJ 0.86 u 0.88 u 0.88 u 
UJ 0.86 u 0.88 u 0.88 u 
u 17 u 17 u 17 u 
u 34 u 35 u 35 u 
u 17 u 17 u 17 u 
u 17 u 17 u 17 u 



MT-SL- MT-SL-A2-
Sample Number 205-0616 SLCOMP -------- -- - ---
Sample Location SL-205 SL-A2 -------- -- --- - ------ - -
Date Sampled 8/30/2001 8/29/2001 
------- --- -·--- ----·-
Interval 6.0-16.0 0.0-0.0 --- ----·-- -- - ----- ---

Field Dup. 
MT-SL-A2-

QC Identifier None SLCOMP 

Aroclor-1248 40 u NA 
Aroeler-1264-------- 40 u NA ---
Aroclor-1260 40 u NA ------- -----
beta-BHC 2.0 u NA 
delta-BHC 2.0 u NA -- --- ---

Dieldrin 4.0 u NA ----- ----- -
Endosulfan I 2.0 u NA ------
Endosulfan II 4.0 u NA ---
Endosulfan Sulfate 4.0 u NA ----
Endrln 4_0 u NA - -
Endrin Aldehyde 4.0 u NA ---- -- ---

Endrin Kelone 4.0 u NA 
garrrna-BHC 2.0 UJ NA 

---
garrma-Chlordane 2.0 u NA 

----

Heptachlor 2.0 u NA --- -
Heptachlor Epoxide 2.0 u NA 
Methoxychlor 20 u NA ---
Toxaphene 200 u NA 
TCLP Pesticide/PCB Analysis 
(UG/L) 

---
Endrin NA 0.20 u ----
garrma-BHC NA 0.10 u 

~-

Heptachlor NA 0.10 u 
Heptachlor Epoxide NA 0.10 u 
Methoxychlor NA 1.0 u 
Technical Chlordane NA 2.0 u 
Toxaphene NA 10 u 

Dioxin Analysis (NG/KG) 

1,2,3,4,6, 7 ,8-HpCOO 427 NA 
1,2,3,4,6, 7 ,8-HpCDF 95.5 NA 
1,2,3,4,7,8,9-HpCDF 3.3 J NA 
1,2,3,4,7 ,8-HxCOO 0.90 J NA 
1.2.3,4, 7,8-HxCDF 1.9 J NA 
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MT-SL-
DUP-02 
- -- -----
SL-A2 

8/29/2001 

0.0-0,0 

Field Dup. 
MT-SL-A2-
SLCOMP 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

--
NA ----
NA 
NA 
NA 

NA 

NA 

NA 

NA -
NA 

0.20 u 
0.10 u 
0.10 u 
0.10 u 

1.0 u 
2.0 u 
10 u 

NA 

NA 

NA 
NA 

NA 

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL- MT-SL- MT-SL- MT-SL-
301-0208 302-0309 303-0618 401-0511 402-0311 

--- - - --- --
SL-301 SL-302 SL-303 SL-401 SL-402 

---
8/30/2001 8/30/2001 8/30/2001 8/30/2001 8/30/2001 -- -----
2.0-8.0 3.0-9.0 6.0-18.0 5.0-11.0 3.0-11.0 

None None None None None 

17 u 18 u 18 UJ 58 u 
-~ 

8.6 J 18 u 18 UJ 180 86 ---- -
17 u 18 u 18 UJ 58 u 65 --- -- ----

0.90 u 0.93 UJ 0.91 UJ 3.0 u 3.4 

0.90 u 0.93 UJ 0.91 UJ 3.0 u 3.4 

1.7 u 1.8 UJ 1.8 UJ 5.8 u 6.5 - -- - -
0.90 u 0.93 UJ 0.91 UJ 3.0 u 3.4 

1.7 u 1.8 UJ 1.8 UJ 5.8 u 6.5 

1.7 u 1.8 UJ 1.8 UJ 5.8 u 6.5 

1.7 u 1.8 UJ 1.8 UJ 5.8 u 6.5 

1.7 u 1.8 UJ 1.8 UJ 5,8 u 6.5 

1.7 u 1.8 UJ 1.8 UJ 5.8 u 6.5 

0.90 u 0.93 UJ 0.91 UJ 3.0 UJ 3.4 

1.7 0.93 UJ 5.0 J 3.0 u 3.4 

0.90 u 0.93 UJ 0.91 UJ 3.0 u 3.4 

0.90 u 0.93 UJ 0.91 UJ 3.0 u 3.4 

9.0 u 9.3 UJ 9.1 UJ 30 u 34 -
90 u 93 UJ 91 UJ 300 u 340 

0.20 u 0.20 u 0.25 u 0.20 u 0.20 

0.10 u 0.10 u 0.13 u 0.10 u 0.10 
- -

0.10 u 0.10 u 0.13 u 0.10 u 0.10 

0.10 u 0.10 u 0.13 u 0.10 u 0.10 

1.0 u 1.0 u 1.3 u 1.0 u 1.0 

2.0 u 2.0 u 2.5 u 2.0 u 2.0 

10 u 10 u 13 u 10 u 10 

22570 479 548 1550 12570 

2250 . 67.4 56.1 132 421 

84,9 J 3.6 J 3.4 J 7.4 29.1 

123 1.8 J 2.2 J 6.2 EMPC 22.8 

86.1 2.1 J 2.4 J 6.6 21.6 

MT-SL-
403-0510 

SL-403 

8/30/2001 

5.0-10.0 

None 

u 42 

42 
-

u 42 

u 2.2 

u 2.2 

u 4.2 

u 2.2 

u 4.2 

u 4.2 

UJ 4.2 

u 4.2 

u 4.2 

UJ 2.2 

u 2.2 

u 2.2 

u 2.2 

u 22 

u 220 

u 0.20 

u 0.10 

u 0.10 

u 0.10 

u 1.0 

u 2.0 

u 10 

. 924 

74.8 

5.2 

3.1 

2.7 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; • - From dilution analysis; 
R - Rejected; NA - Not Analyzed; EMPC - Est. Max. Possible Cone.; EB -Anaiyte detected in equipment blank 

MT-SL-501 MT-SL- MT-SL-
0020 DUP-05 502-0012 

--
SL-501 SL-501 SL-502 

9/4/2001 9/4/2001 9/4/2001 
-·---· 

0.0-20.0 0.0-20.0 0.0-12.0 

Field Dup. Field Dup. 
MT-SL-501 MT-SL-501 
0020 0020 None 

u 17 u 17 u 17 u 
- -

J 17 u 17 u 17 u 
---

u 17 u 17 u 17 u 
---- ---I--

UJ 0.86 u 0.88 u 0.88 u 
---

UJ 0.86 u 0.88 u 0_8e u 
UJ 1.7 u 1.7 u 1.7 u 

----- ---- -- --..._ ______ 
~ 

UJ 0.86 u 0.88 u 0.88 u 
UJ 1.7 u 1_7 u 1.7 u 

- --
UJ 1.7 u 1-7 u 1_! ~ 
UJ 1.7 u 1.7 u 1.7 u 
UJ 1.7 u 1.7 u 1.7 u 
UJ 1.7 u 1.7 u 1.7 u 

---
UJ 0.86 u 0.88 u o~~ u 

~ 

UJ 0.86 u 0.88 u 0.88 u 
UJ 0_86 u 0.88 u 0.88 u 

- C----

UJ 0.86 u 0.88 u 0.88 u 
UJ 8.6 u 8.8 u 8.8 u -- C----

UJ B6 u BB u BB u 

--- - _,_ 
u 0.20 u NA 0.20 u 
u 0.10 u NA 0.10 u 
u 0.10 u NA 0.10 u 

-
u 0.10 u NA 0.10 u 
u 1.0 u NA 1.0 

-~ 

u 2.0 u NA 2.0 u 
u 10 u NA 10 u 

13.7 JEB 7.8 JES -~ 
JEB 

1.4 JEB 1.1 JEB 39.9 EB 
--c-----

u 0.50 u 0.40 u 3.4 J 
--C----

u 0.40 u 0.30 u 0.88 J 
---

u 0.20 u 0.20 u 1-3 J 



MT-SL- MT-SL-A2-
Sample Number 205-0616 SLCOMP 

Sample Location SL-205 SL·A2 

Dale Sampled 8/30/2001 8/29/2001 

Interval 6.0-16.0 0.0-0.0 

Field Dup. 
MT·SL·A2· 

QC Identifier None SLCOMP 

1,2.3,6, 7,8-HxCOD 14.4 NA 
~1;8-H•GG- 1.8 J NA 
1,2,3,7,8,9-HxCDD 4.0 J NA 
1,2,3,7 ,8,9-HxCDF 0.80 u NA 
1,2.3, 7 ,8-PeCDD 0.64 EMPC NA 
1,2,3, 7 ,8-PeCDF 0.090 u NA 
2,3,4,6, 7 ,8-HxCDF 3.6 J NA 
2,3,4,7,8-PeCDF 0.31 EMPC NA 
2,3,7,8-TCDD 0.68 J NA 
2,3,7,8-TCDF 0.24 EMPC NA 
OCDD 6260 . NA 
OCDF 184 NA 
Total HpCDD 817 J NA 
Total HpCOF 291 J NA 
Total HxCOD 80.7 J NA 

Total HxCDF 108 J NA 
Total PeCDD 11,7 JEB NA 
Total PeCDF 7.2 J NA 
Total TCDD 2.3 J NA 
Total TCDF 1.4 UJ NA 
Toxicity Equivalency 10.0 J NA 

TAL Metal Analysts (MG/KG) 
Alull'inum 4760 NA 
Antimony 1.3 NA 
Arsenic 8.0 NA 
Barium 17.8 NA 
Beryllium 0.30 NA 
Cadll'ium 0.52 u NA 
Calcium 1570 J NA 
Chromium 181 J NA 
Cobalt 4.0 NA 
Copper 5.6 NA 

17 0127 

MT-SL- MT-SL-
DUP-02 301-0208 

SL·A2 SL-301 

8/29/2001 8/30/2001 

0.0-0.0 2.0-8.0 

Field Dup. 
MT-SL·A2· 
SLCOMP None 

NA 1390 

NA 76.0 

NA 452 

NA 0.50 

NA 97.2 

NA 0.30 

NA 150 

NA 12.7 

NA 16.0 

NA 3.9 

NA 248220 

NA 2210 

NA 42930 

NA 5240 

NA 5900 

NA 3590 

NA 2020 

NA 679 

NA 364 

NA 48.9 

NA 620 

NA 2890 

NA 35.2 

NA 1.9 

NA 13.5 

NA 0.15 

NA 0.60 

NA 28100 

NA 4230 

NA 2.2 

NA 8.7 

( 
SLUDGE ANALYTICAL RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL- MT-SL-
302-0309 303-0618 401-0511 

SL-302 SL-303 SL-401 

8/30l2001 8/30/2001 8/30/2001 

3.0-9.0 6.0-18.0 5.0-11.0 

None None None 

21.7 22.2 58.0 

EB 1.3 JEB 2.2 JEB 4.7 JEB 

EB 52 EB 8.3 EB 21.9 EB 

u 0.30 u 1.0 EMPC 1.1 u 
JEB 0.91 JEB 1.3 JEB 4.4 JEB 

u 0.20 u 0.30 u 0.70 u 
J 2.6 J 3.5 J 7.3 

0.25 EMPC 0.30 u 0.99 J 

0.61 J 0.72 J 1.2 

EMPC 0.51 J 0.20 u 0.68 EMPC 

EB• 1960 JEB• 5320 EB• 22680 EB• 

JEB 158 JEB 48.8 JEB 190 JEB 

J· 854 J 1100 J 2770 J 

J· 238 J 134 J 339 J 

JEB" 103 JEB 134 JEB 325 JEB 

JEB 73.8 JEB 48.5 JEB 129 JEB 

JEB 15.3 JEB 10.3 JEB 45.0 JEB 

J 9.8 J 4.4 J 22.5 J 

J 0.99 J 2.0 J 5.0 J 

JEB 2.3 JEB 2.0 JEB 9.6 JEB 

J 11.0 J 13.0 J 36.0 J 

5330 4160 6770 

J 0.74 u 3.6 91.1 

J 7.8 6.1 2.6 J 

19.1 16.3 35.9 

0.28 0.24 0.25 

u 0.60 u 0.60 u 0.60 u 
J 671 J 2570 J 28600 J 

J 122 J 519 J 10700 J 

2.9 3.8 5.7 

5.7 6.6 17.4 

MT-SL· MT-SL-
402-0311 403-0510 

SL-402 SL-403 

8/30/2001 8/30/2001 

3.0-11.0 5.0-10.0 

None None 

199 32.1 

15.1 EB 2.7 

74.7 EB 7.8 

5.7 u 3.5 

13.5 JEB 3.6 

25.3 EMPC 11.7 

4.7 u 2.9 

2.5 J 2.2 

3.4 1.8 

2.0 u 1.1 

94580 EB" 9150 

651 JEB 130 

22120 J· 1500 

1170 J 237 

1130 JEB 140 

409 JEB 95.9 

230 JEB 8.2 

57.4 J 11.7 

16.7 J 1.8 

13.9 JEB 3.2 

190 J 15.0 

6130 5770 

207 J 35.8 

1.2 J 2.7 

23.0 24.2 

0.23 0.29 

0.59 u 0.60 

50000 J 11900 

23700 J 4270 

5.3 J 5.0 

25.1 13.0 

U - Not detected; UJ • Detection limit approximate; J - Quantltatlon approximate; • • From dilution analysis; 
R • Rejected; NA- Not Analyzed; EMPC •Est.Max. Possible Cone.; EB• Analyte detected In equipment blank 

( 

MT-SL-501 MT-SL- MT-SL-
0020 DUP-05 502-0012 

SL-501 SL-501 SL-502 

9/4/2001 9/4/2001 9/4/2001 

0.0-20.0 0.0-20.0 0.0-12.0 

Field Dup. Field Dup. 
MT-SL-501 MT-SL-501 
0020 0020 None 

0.40 u 0.30 u 8.3 

u 0.20 u 0.20 u 0.60 J 

EMPC 0.40 u 0.30 u 2.2 J 

u 0.30 u 0.20 u 0.76 u 
u 0.40 u 0.30 u 0.50 u 

0.30 u 0.20 u 0.30 u 
u 0.30 u 0.20 u 1.3 J 

u 0.30 u 0.20 u 0.30 u 
u 0.30 u 0.20 u 0.64 J 

u R R 0.36 J 

JEB" 129 J 70.8 J 3070 J 

EMPC 3.1 J 2.2 J 104 

J 24.3 JEB 13.0 JEB 485 JEB 

J 5.0 JEB 3.3 JEB 164 JEB 

JEB 1.7 J 0.61 EMPC 33.1 J 

JEB 1.1 UJ 0.40 UJ 35.3 J 

JEB 0.40 UJ 1.4 EMPC 2.9 JEB 

J 0.30 UJ 0.20 UJ 2.5 J 

UJ 0.30 UJ 0.20 UJ 0.64 JEB 

EMPC 0.20 UJ 0.20 UJ 1.4 JEB 

J 0.16 J 0.096 J 5.8 J 

3800 5280 3700 

J 0.74 u 0.74 u 0.74 u 
J 6.4 8.8 7.1 

- ~-+-----------

21.4 16.9 16.4 J 

0.24 UJ 0.32 J 0.25 UJ 

u 0.60 u 0.60 u 0.60 __lJ 

J 945 719 -~ - -

J 16.8 J 105 J 146 J 

2.7 3.1 2.5 

5.7 5.4 4.4 



MT-SL-
Sample Number 205-0616 

--

Sample Location SL-205 
----------- --
Dale Sampled ~0/2001_ 
- ---- - -------~ --·- --- . 
Interval 6.0-16.0 
-------

QC Identifier None 

Iron 6220 ------- -------
keed--- --------- - 6.2 ------- -
Magnesium 1380 

Manganese 74.2 

Mercury 0.28 J 

Nickel 7.6 ---- - ------
Potassium 464 J 

Selenium 0.87 UJ 

Silver 0.87 u 
Sodium 85.3 u 
Thallium 0.99 UJ ----- ---------
Vanadium 8.6 

Zinc 22.6 

TCLP Metal Analysts (UG/L) 
------ - --- ----- - -----
Arsenic NA ---------- --

Barium NA 
-- - -

Cadmum NA ----
Chron-ium NA 

----
Lead NA 

-
Mercury NA 
Selenium NA 

---· 
Silver NA 

Miscellaneous Analyses 
Chromium VI 2.5 u -----
Corrosivlly 7.63 

Paint Filler 1.0 u 
Reactive Cyanide NA 
Reactive Sulfide NA 
Redox Potential 352 

Sulfide 55.0 J 
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MT-SL-A2- MT-SL- MT-SL-
SLCOMP OUP-02 301-0208 

SL-A2 SL·A2 SL-301 

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL- MT-SL-
302-0309 303-0618 401-0511 

SL-302 SL-303 SL-401 

MT-SL· MT-SL-
402-0311 403-0510 

SL-402 SL-403 
-------

8/29/2001 

0.0-0.0 

Field Dup. 

MT-SL-A2-
SLCOMP 

NA 
NA 
NA 

NA 

NA ---
NA 

NA 

-~ 
NA 
NA 

-- - -

NA 

NA 
NA 

--
5.0 UJ 

46.3 J 

3.0 UJ 

9.4 J 

3.0 UJ 

0.20 UJ 

5.0 UJ 

5.0 UJ 

NA 
8.12 

NA 
0.40 u 
39.6 u 

NA 

NA 

8/29/2001 8/30/2001 8/30/2001 8/30/2001 8/30/2001 8/30/2001 8/30/2001 

0.0-0.0 2.0-8.0 3.0-9.0 6.0-18.0 5.0-11.0 3.0-11.0 5.0-10.0 

Field Dup. 
MT-SL-A2-
SLCOMP None None None None None None 

NA 3370 5360 5560 9080 9980 8550 

NA 8.7 4.2 7.2 16.9 27.8 10.8 
--- --

NA 839 1500 1440 2990 1320 2280 

NA 143 74.6 134 819 2690 472 -- ---
NA 0.040 J 0.15 J 0.060 J 0.030 J 0.020 UJ 0.020 -----
NA 7.0 7.2 11.2 14.8 12.3 15.5 

NA 413 J 712 J 623 J 1610 J 657 J 1040 

NA 1.0 UJ 1.0 UJ 1.0 
~ 

UJ 1.0 UJ 0.99 UJ 1.0 

NA 1.0 u 1.0 u 1.0 u 1.0 u 1.7 1.0 

NA 138 98.5 u 98.1 u 693 648 98.2 

NA 1.1 UJ 1.1 UJ 1.1 UJ 2.0 J 1.1 UJ 1.1 

NA 5.9 9.1 6.8 0.64 u 4.9 2.6 

NA 23.9 18.3 20.7 53.5 94.2 40.6 

-- - ---
5.0 UJ 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 
-- -- -

159 J 56.9 57.6 46.6 34.4 55.0 50.2 

3.0 UJ 3.0 u 3.0 u 3.0 u 3.0 u 3.0 u 3.0 

204 J 12.8 J 7.7 J 57.7 J 11.4 J 10.6 J 47.4 

3.7 J 3.0 u 3.0 u 3.2 J 3.0 u 3.0 u 3.0 
--

0.20 UJ 0.20 u 0.20 u 0.20 u Q.20 u 0.20 u 0.20 

5.0 UJ 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 
- -

5.0 UJ 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 

NA 2.2 UJ 2.2 u 2.2 UJ 2.9 UJ 2.0 u 2.5 

10.4 7.87 6.55 7.56 8.32 7.89 7.68 

NA NA NA NA NA 13.0 

0.40 u 0.40 u 0.40 u 0.40 u 0.40 u 0.40 u 0.40 

39.6 u 40.1 u 40.0 u 39.6 40.0 40.0 u 40.0 

NA 383.1 447.6 410.2 330.3 326.3 339.2 

NA 90.0 J 35.0 J 140 J 150 J 300 J 40.0 

U - Not detected; UJ • Detection limit approximate; J - Quantitatlon approximate; • - From dilution analysis; 
R - Rejected; NA - Not Analyzed; EMPC - Est. Max. Possible Cone.; EB - Analyte detected In equipment blank 

MT-SL-501 MT-SL- MT-SL-
0020 OUP-05 502-0012 

- ---

SL-501 SL-501 SL-502 

9/4/2001 9/4/2001 9/4/2001 
~-

0.0-20.0 0.0-20.0 0.0-12.0 

Field Oup. Field Oup. 
MT-SL-501 MT-SL-501 
0020 0020 None 

5040 6120 4740 

2.2 3.2 3.8 

1290 1500 1140 

93.1 77.6 113 J 

J 0.020 UJ 0.020 UJ 0.10 J --
10.2 10.7 6.8 

----

J 870 J 729 J 505 J 

UJ 1.0 UJ 1.0 UJ 1.0 UJ 

u 1.0 u 1.0 u 1.0 u 
-

u 97.8 u 98.4 u 98.6 u 
UJ 1.1 UJ 1.1 UJ 1.1 UJ 

7.9 9.6 7.4 

19.2 20.4 14.8 u 

u 5.0 u NA 5.0 u 
77.8 NA 65.8 --~-

u 3.0 u NA 3.0 u 
J 5.0 u NA 5.0 u 
u 3.0 u NA 3.0 u 

-
u 0.20 u NA 0.23 J 

u 5.0 u NA 5.0 u 
u 5.0 u NA 5.0 u 

-· 

u 2.1 u 2.1 u 3.0 J 

5.57 5.32 5.37 

NA NA NA NA 

u 0.44 NA 0.72 

u 39.9 u NA 40.3 u 
515.8 517.8 504.9 

J 5.1 u 5.1 u 5.2 u 



MT•SL· MT-SL· 
Sample Number 503-0012 601-0711 

Sample Location SL-503 SL-601 

Dale Sampled 9/412001 9/512001 

lnlerval 0.0-12.0 7.0-11.0 

QC ldenlifier None None 

Volatile Organic Analysls 
(UG/KG) 

1, 1, 1-Trichloroelhane 290 u 1300 u 
1, 1,2,2-Telrachloroelhane 290 u 1300 u 
1, f,2'T richloro-T,T,2-
lrifluoroelhane 290 u 1300 u 
1.1.2-Trichloroethane 290 u 1300 u 
1, 1-Dlchloroelhane 290 u 1300 u 
1, 1-Dlchloroelhene 290 u 1300 u 
1,2,4-Trichlorobenzene 290 u 570 J 

1,2-Dlbrorno-3-chloropropane 290 UJ R 

1,2-Dlbrornoethane 290 u 1300 u 
1,2-Dlchlorobenzene 290 u 46000 . 
1,2-Dlchloroelhane 290 u 1300 u 
1,2-Dlchloropropane 290 u 1300 u 
1,3-Dichlorobenzene 290 u 1300 u 
1,4-Dlchlorobenzene 290 u 25000 

2-Bulanone 290 u 1300 u 
2-Hexanone 290 u 1300 u 
4-Melhyl-2-Penlanone 290 u 1300 u 
Acetone 290 u 830 J 

Benzene 290 u 1300 u 
Brornodichloromethane 290 u 1300 u 
Bromoform 290 u 1300 u 
Bromomethane 290 u 1300 u 
Carbon Disulfide 290 u 160 J 

Carbon Tetrachloride 290 u 1300 u 
Chlorobenzene 290 u 77000 . 
Chloroethane 290 u 1300 u 
Chloroform 290 u 1300 u 
Chloromelhane 290 u 1300 UJ 

cis-1,2-Dichloroelhene 290 u 1300 u 
cis-1,3-Dichlorop,opene 290 u 1300 u 
Cyciohexane 290 u 1300 u 

190127 

MT·SL-602 MT-SL-603 
0509 0007 

SL-602 SL-603 

9/512001 9/512001 

5.0-9.0 0.0-7.0 

None None 

530 u 710 

530 u 710 

530 u 710 

530 u 710 

530 u 710 

530 u 710 

220 J 710 

R 

530 u 710 

17000 . 280 

530 u 710 

530 u 710 

530 u 710 

4300 200 

610 710 

530 u 710 

530 u 710 

280 J 710 

530 u 710 

530 u 710 

530 u 710 

530 u 710 

530 u 710 

530 u 710 

11000 1300 

530 u 710 

530 u 710 

530 UJ 710 

530 u 710 

530 u 710 

530 u 710 

( 
SLUDGE ANALYTICAL RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL· MT-SL· MT-SL-704 
701-0217 702-0011 703-0215 0207 

SL-701 SL-702 SL-703 SL-704 

8/3112001 8/3112001 8/3112001 8/3112001 

2.0-17.0 0.0-11.0 2.0-15.0 2.0-7.0 

Field Dup. 
MT-SL-704 

None None None 0207 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 UJ 250 UJ 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 UJ 1200 

u 250 u 250 u 290 u 1200 

R R R 290 UJ 1200 

u 250 u 250 u 290 u 1200 

J 250 u 250 u 32 J 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

J 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 8000 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 UJ 250 UJ 290 u .1200 

u 250 u 250 u 290 u 1200 

u 54 J 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

250 u 250 u 81 J 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

UJ 250 UJ 250 UJ 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

MT•SL· 
DUP-04 

SL-704 

8/3112001 

2.0-7.0 

Field Dup. 
MT-SL-704 
0207 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

UJ 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

JEB 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

U • Not detected; UJ • Detection limit approximate; J - Quantitation approximate; • • From dilution analysis; 
R. Rejected; NA. Not Analyzed; EMPC. Est. Max. Possible Cone.; EB• Analyte detected In equipment blank 

( 

u 
u 

u 
u 
u 
u 
u 

UJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



MT-SL- MT-SL-
Sample Number 503-0012 601-0711 

~ ---- ----
Sample Location SL-503 SL-601 

-- -~-~ 
Date Sampled 9/4/2001 9/5/2001 ---- ----- ~ 

Interval 0.0-12.0 7.0-11.0 

QC Identifier None None 

Dibromochloromethane 290 u 1300 u 
~elllefediA-tllane-- 290 UJ 1300 UJ 

Ethyl benzene 290 u 380 J 

lsopropylbenzene 290 u 1300 u ----~-~-
Methyl Acetate 290 u 1800 

·- ---- ----

Methyl tert-Butyl Ether 290 u 1300 u ~--
Methylcyclohexane 290 u 1300 u 
Methylene Chloride 290 u 1300 u 
Styrene 290 u 1300 u 
T etrachloroethene 290 u 1300 u 
Toluene 290 u 330 J 

Total Xylenes 290 u 2300 

lrans-1,2-Dichloroethene 290 u 1300 u 
trans-1,3-Dichloropropene 290 u 1300 u 
Trichloroethene 290 u 1300 u 
Trichlorofluoromethane 290 u 1300 u 
Vinyl Chloride 290 u 1300 u 
Volatile Headspace Analysis 
(PPBV) 

1, 1, 1-T richloroethane NA NA 
11, 1 ,2-1 ncn1oro-1,2,2-
trifluoroethane NA NA 
1, 1-Dlchloroethane NA NA - -- ---
1, 1-Dichloroethene NA NA 

-- ----
Benzene NA NA 
Carbon Tetrachloride NA NA 
Chlorobenlene NA NA 
Chloroform NA NA 
cis-1.2-Dichloroelhene NA NA 

Dichlorodifluoromethane NA NA 
Ethylbenzene NA NA 
Freon 114 NA NA 
m&p-Xylene NA NA 
Methyl tert-Butyl Ether NA NA 
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MT-SL-602 MT-SL-603 
0509 0007 

SL-602 SL-603 

9/5/2001 9/5/2001 

5.0-9.0 0.0-7.0 

None None 

530 u 710 

530 UJ 710 

120 J 710 

530 u 710 

410 J 250 --
530 u 710 

530 u 710 

530 u 710 

530 u 710 

530 u 710 

160 J 710 

740 710 

530 u 710 

530 u 710 

530 u 710 

530 u 710 

530 u 710 

NA 

NA 
NA 
NA 

---
NA 

NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL· MT-SL· MT-SL-704 
701-0217 702-0011 703-0215 0207 

SL-701 SL-702 SL-703 SL-704 

8131/2001 8131/2001 8131/2001 8131/2001 

2.0-17.0 0.0-11.0 2.0-15.0 2.0-7.0 

Field Dup. 
MT-SL-704 

None None None 0207 

u 250 u 250 u 290 u 1200 

UJ 250 UJ 250 UJ 290 UJ 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

J 420 250 u 430 7000 

u 250 u 250 u 290 u 1200 
~ 

u 250 u 250 u 290 u 1200 ---
u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 56 J 250 u 1700 2000 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

u 250 u 250 u 290 u 1200 

NA NA NA NA 5 

NA NA NA NA 5 

NA NA NA NA 5 

NA NA NA NA 5 

NA NA NA NA 5 

NA NA NA NA 5 

NA NA NA NA 5 

NA NA NA NA 5 -----
NA NA NA NA 5 

~-

NA NA NA NA 1200 

NA NA NA NA 1200 

NA NA NA NA 5 

NA NA NA NA 5 

NA NA NA NA 5 

MT-SL· 
DUP-04 

SL-704 
----

8/31/2001 
---

2.0-7.0 

Field Dup. 
MT-SL-704 
0207 

u 1400 

u 1400 

u 1400 

u 1400 

10000 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

2100 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 1400 

u 5 

u 5 

u 5 

u 5 

u 5 

u 5 

u 5 

u 5 

u 5 

UJ 1400 

u 1400 

u 5 

u 5 

u 5 

U • Not detected; UJ - Detection limit approximate; J - Quantlta1ion approximate; • • From dilution analysis; 
R · Rejected; NA• Not Analyzed; EMPC •Est.Max. Possible Cone.; EB• Analyte detected In equipment blank 

u 
u 
u 
u 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 

u 

u 
u 
u 
u 
u -
u 
u 
u 

UJ 

u 
u 

u 



MT-SL· MT·SL· 
Sample Number 503-0012 601-0711 

Sample Location SL-503 SL-601 

Oate Sampled 9/4/2001 91512001 
Interval 0.0-12.0 7.0-11.0 

QC Identifier None None 

Methylene Chloride NA NA 
e-Xyt NA NA 
Telrachloroethene NA NA 
Toluene NA NA 
trans-1,2-Dichloroethene NA NA 
Trichloroethene NA NA 
Trlchlorofluoromethane NA NA 
Vinyl Chloride NA NA 
TCLP Volatile Organic 
Anaiy.ls (UG/L) 

1, 1-0ichloroelhene 10 u 10 u 
1,2·Dlchloroelhane 10 u 10 u 
1,4-Dlchlorobenzene 10 u 140 

2-Bulanone 10 u 10 u 
Benzene 10 u 10 u 
Carbon Tetrachloride 10 u 10 u 
Chlorobenzene 10 u 810 

Chloroform 10 u 10 u 
T etrachloroethene 10 u 10 u 
Trlchloroelhene 10 u 10 u 
Vinyl Chloride 10 UJ 10 u 
Sulfur Compounds Analysis 
(PPBV) 
2,5-Dimethyllhiophene NA NA 
2·Elhylthiophene NA NA 
3-Melhylthiophene NA NA 
Butyl Mercaptan NA NA 
Carbon Orsulflde NA NA 
Carbonyl Sulfide NA NA 
Diethyl Disulfide NA NA 
Diethyl Sulfide NA NA 
Dimethyl Disulfide NA NA 
Dimethyl Sulfide NA NA 
Elhyt Mercaptan NA NA 
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MT-SL-602 MT•SL-60~ 
0509 0007 

SL-602 SL-603 

91512001 9/512001 

5.0-9.0 0.0-7.0 

None None 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

10 u 10 

10 u 10 

9 J 10 

10 w 10 

10 u 10 

10 u 10 

4 J 1 

10 u 10 

10 u 10 

10 u 10 

10 u 10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL· MT-SL· MT•SL-704 
701-0217 702-0011 703-0215 0207 

SL-701 SL-702 SL-703 SL-704 

8/31/2001 8/31/2001 8/31/2001 8/31/2001 

2.0•17.0 0.0·11.0 2.0-15.0 2.0-7.0 

Field Oup. 
MT·SL-704 

None None None 0207 

NA NA NA NA 1200 

NA NA NA NA 5 

NA NA NA NA 5 

NA NA NA NA 4000 

NA NA NA NA 5 

NA NA NA NA 5 

NA NA NA NA 1200 

NA NA NA NA 5 

u 10 u 10 u 10 u 10 

u 10 u 10 u 10 u 10 

u 10 u 10 u 10 u 10 

UJ 15 10 u 10 u 10 

u 10 u 10 u 10 u 10 

u 10 u 10 u 10 u 10 

J 10 u 10 u 10 u 10 

u 10 u 10 u 10 u 10 

u 10 u 10 u 10 u 10 

u 10 u 10 u 10 u 10 

u 10 u 10 UJ 10 u 10 

NA NA NA NA 40 

NA NA I NA NA 40 

NA NA NA NA 40 

NA NA NA NA 40 

NA NA NA NA 60 

NA NA NA NA 40 ---
NA NA NA NA 40 

NA NA NA NA 40 
~ 

NA NA NA NA 1600 

NA NA NA NA 40 

NA NA NA NA 40 

MT-SL-
OUP-04 

Sl-704 

8/31/2001 

2.0-7.0 

Field Oup. 
MT-SL-704 
0207 

u 1400 

u 5 

u 5 

3800 

u 5 

u 5 

u 1400 

u 5 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

UJ 10 

u 40 

u 40 

u 40 

u 40 

60 

u 40 

u 40 

u 40 

J 2900 

UJ 3000 

u 40 

U - Not detected; UJ - Detection limit approximate; J • Quantitalion approximate; •. From dilution analysis; 
R - Rejected; NA - Not Analyzed; EMPC - Est. Max. Possible Cone.; EB• Analyte detected in equipment blank 

( 

u 
u 
u 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u 
u 
u 
J 

J 

u 



MT-SL· MT-SL-
Sample Number 503-0012 601-0711 

Sample Localion SL-503 SL-601 

Date Sampled 9/412001 9/512001 
-

Interval 0.0-12.0 7.0-11.0 

QC Identifier None None 

Ethyl Methyl Sulfide NA NA 
Hydregen-Sulflde NA NA 

·-
lsObutyl Mercaptan NA NA ---- -

tsopropyt Mercaptan NA NA 
----

Methyl Mercaptan NA NA 
---

n-Propy/ Mercaptan NA NA -- --
tert-Butyt Mercaptan NA NA 
Tetrahydrothiopllene NA NA 
Thlophene NA NA 

Semlvolatll• Orvante 
Analysts (UG/KG) 

1 , 1 '-Blphenyl 1800 u 130000 u 
2,2'-oxybls(l-Chloropropane) 1800 u 130000 UJ 

2.4,5-Trlehlorophenol 4500 u 330000 u 
2,4,6'Trlchlorophenol 1800 u 130000 u 
2.4-Dichlorophenol 1800 u 130000 u 
2,4-Dimethylpllenol 1800 u 130000 u 
2,4-Dinilrophenol 4500 u 330000 u -
2,4-Dinitrotoluene 1800 u 130000 u 
2,6-Dlnitrotoluene 1800 u 130000 u ---
2-Chloronapllthalene 1800 u 130000 u 
2-Chlorophenol 1800 u 130000 u 
2-Methyfnaphthalene 1800 u 130000 u 
2-Methyfphenol 1800 u 130000 u 
2-Nitroanlllne .____ 4500 u 330000 u 
2-Nitrophenol 1B00 u 130000 u 
3, 3' -Dichlorobenzidine 1800 u 130000 u 
3-Nitroaniline 4500 u 330000 u 
4,6-Dinltro-2-methytphenol 4500 u 330000 u 
4-8romophenyl-pheny/ether 1800 u 130000 u 
4-Chloro-3-methyfphenol 1800 u 130000 u 
4-chloroaniline 1800 u 130000 u 
4-Chlorophenyl-phenylether 1800 u 130000 u 
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MT-SL-602 MT-SL-603 
0509 0007 

SL-602 SL-603 

9/512001 9/512001 

5.0-9.0 0.0-7.0 

None None 

NA 
NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 

68000 u 1900 

68000 UJ 1900 

70000 J 4600 

68000 u 1900 

68000 u 1900 

68000 u 1900 

170000 u 4600 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

170000 u 4600 

68000 u 1900 

68000 u 1900 

170000 u 4600 

170000 u 4600 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL- MT-SL- MT-SL-704 
701-0217 702-0011 703-0215 0207 

SL-701 SL-702 SL-703 SL-704 

8/31/2001 8/31/2001 8/31/2001 8/31/2001 

2.0-17.0 0.0-11.0 2.0-15.0 2.0-7.0 

Field Dup. 
MT-SL-704 

None None None 0207 

NA NA NA NA 40 

NA NA NA NA 40 

NA NA NA NA 40 

NA NA NA NA 2700 

NA NA NA NA 40 

NA NA NA NA 40 

NA NA NA NA 40 -
NA NA NA NA 40 

NA NA NA NA 40 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 11000 u 10000 u 820 J 43000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 6B000 

u 4400 u 4000 u 5500 u 68000 

u 11000 u 10000 u 14000 u 170000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 6B000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 11000 u 10000 u 14000 u 170000 

u 4400 u 4000 u 5500 u 68000 

UJ 4400 u 4000 u 5500 u 68000 

u 11000 u 10000 u 14000 u 170000 

u 11000 u 10000 u 14000 u 170000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 550 J 68000 

u 4400 u 4000 u 5500 u 68000 
-

u 4400 u 4000 u 5500 u 68000 

MT-SL-
DUP-04 

SL-704 

8/31/2001 

2.0-7.0 

Field Dup. 
MT-SL-704 
0207 

u 40 

u 40 

u 40 

J 40 
---

47 

u 40 

u 40 

u 40 

u 40 

u 67000 

UJ 67000 

J 33000 

u 67000 

u 67000 

u 67000 

u 170000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 170000 

u 67000 

u 67000 

u 170000 

u 170000 

u 67000 

u 67000 

u 67000 

u 67000 

U - Not detected; UJ - Detection limit approximate; J - Quantitatlon approximate; • - From dilution analysis; 

R - Rejected; NA- Not Analyzed; EMPC- Est. Max. Possible Cone.; EB -Analyte detected in equipment blank 

u 
_LJ 
u 

----

UJ 

--
u 
u 
u 
u 

u 
UJ 

J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



MT-SL- MT-SL-
SampteNurT'ber 503-0012 601-0711 

Sample Location SL-503 SL-601 

Date Sampled 9/4/2001 9/5/2001 

rn1erval 0.0-12.0 7.0-11.0 

QC Identifier None None 

4-Methylphenol R 130000 u 
4-NllreaAill- - 4500 u 330000 u 
4-Nltrophenol 4500 u 330000 u 
Acenaphthene 1800 u 130000 u 
Acenaphlhylene 1800 u 130000 u 
Acelophenone 1800 u 130000 u 
Anlhracene 1800 u 130000 u 
Alrazlne 1800 UJ 130000 UJ 

Benzaldehyde 1800 UJ 130000 UJ 

Benzo(a)anlhracene 1800 u 130000 u 
Benzo(a)pyrene 1800 u 130000 u 
Benzo(b )lluoranthene 1800 u 130000 u 
Benzo(g,h,i)perylene 1800 u 130000 u 
Benzo(k)fluoranthene 1800 u 130000 u 
Bls(2-Chloroethoxy)methane 1600 u 130000 u 
Bis(2-Chloroelhyl)ether 1800 u 130000 u 
bis(2-Elhylhexyt)phthalate 1800 u 130000 u 
Butylbenzylphthalate 1800 u 130000 u 
Caprolactam 1800 u 130000 u 
Carbazole 1800 u 130000 u 
Chrysene 1800 u 130000 u 
Ol-n-Butylphthalate 1800 u 130000 u 
Ol-n-octylphthalate 1800 u 130000 u 
Oibenzo(a,h)anlhracene 1800 u 130000 u 
Oibenzofuran 1800 u 130000 u 
Oiethylphthalale 1800 u 130000 u 
Olmethylphlhalate 1800 u 130000 u 
Fluoranthene 1800 u 130000 u 
Fluorene 1800 u 130000 u 
Hexachlorobenzene 1800 u 130000 u 
Hexachlorobutadiene 1800 u 130000 u 
Hexachlorocyclopentadiene 1800 u 130000 u 
Hexachloroethane 1800 u 130000 u 
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MT-SL-602 MT-SL-603 
0509 0007 

SL-602 SL-603 

9/5/2001 9/512001 

5.0-9.0 0.0-7.0 

None None 

68000 u 1900 

170000 u 4600 

170000 u 4600 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 UJ 1900 

68000 UJ 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

68000 u 1900 

( 
SLUDGE ANALYTICAL RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL- MT-SL- MT-SL-704 
701-0217 702-0011 703-0215 0207 

SL-701 SL-702 SL-703 SL-704 

8/31/2001 8/31/2001 8/31/2001 8/31/2001 

2.0-17.0 0.0-11.0 2.0-15.0 2.0-7.0 

Field Oup. 
MT-SL-704 

None None None 0207 

u R R 7400 J 43000 

u 11000 u 10000 u 14000 u 170000 

u 11000 u 10000 u 14000 u 170000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 UJ 4000 UJ 5500 UJ 68000 

UJ 4400 UJ 4000 UJ 5500 UJ 68000 

u 4400 u 4000 u 5500 u 68000 

u 660 J 4000 u 5500 u 68000 

u 470 J 4000 u 5500 u 68000 

UJ 4400 u 4000 u 5500 u 68000 

u 790 J 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 8900 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 590 J 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

UJ 4400 u 4000 u 5500 u 68000 

UJ 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 1100 J 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

MT-SL-
OUP-04 

SL-704 

8/31/2001 

2.0-7.0 

Field Oup. 
MT-SL-704 
0207 

J 59000 

u 170000 

u 170000 

u 67000 

u 67000 

u 67000 

u 67000 

UJ 67000 

UJ 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

U - Not detected; UJ - Detection limit approximate; J - Quantitalion approximate; • - From dilution analysis; 
R - Rejected; NA - Not Analyzed; EMPC - Est. Max. Possible Cone.; EB - Analyte detected In equipment blank 

( 

J 

u 
u 
u 
u 
u 
u 

UJ 

UJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



MT-SL- MT-SL-
Sample Number 503-0012 601-0711 

Sample Location SL-503 SL-601 

Date Sampled 9/4/2001 9/512001 --
Interval 0.0-12.0 7.0-11.0 

QC Identifier None None 

lndeno(1,2,3-cd)pyrene 1800 u 130000 u 
1s81)ha<ene 1800 u 130000 u 

-----~ 

~roso-dl-n-propytarrine 1800 u 130000 u 
N-Nltroso-diphenylarrine 1800 u 130000 u 
Naphthalene 1800 u 59000 J 

Nilrobenzene 1800 u 130000 u - --
Pentachlorophenol 4500 u 330000 u 
Phenanthrene 1600 u 130000 u 
Phenol 1600 u 130000 u 
Pyrene 1800 u 130000 u 
TCLP Semlvolatlle Organic 
Analysis (UG/l) 

2,4,5-Trlchlorophenol 25 u 25 UJ 
. - -

2, 4, 6-T richlorophenol 10 u 10 UJ 

2,4-0initrotoluene 10 u 10 UJ 

2-Methytphenol 10 u 10 UJ 
-· - - - -----

4-Methytphenol 25 6 J 

Hexachlorobenzene 10 u 10 UJ 

Hexachlorobutadlene 10 u 10 UJ 

Hexachloroethane 10 u 10 UJ 
~--

Nitrobenzene 10 u 10 UJ 

Pentschlorophenot 25 u 25 UJ 

Pesticide/PCB Analysis 
(UG/KG) 

4,4'-000 1.6 u 34 J 

4,4'-DDE 1.8 u 36 J 

4,4'-DDT 1.6 u 3.2 UJ 

Aldrin 0.91 u 11 J 

alpha-BHC 0.91 u 1.7 UJ 

alpha-Chlordane 0.91 u 21 J 

Aroctor-1016 16 u 32 UJ 

Aroctor-1221 36 u 66 UJ 

Aroctor-1232 16 u 32 UJ 

Aroctor-1242 16 u 32 UJ 
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MT-SL-602 MT-SL-603 
0509 0007 

SL-602 SL-603 

9/5/2001 9/512001 

5.0-9.0 0.0-7.0 

None None 

68000 u 1900 

68000 u 1900 

68000 u 1900 

7600 J 1900 

41000 J 1900 

68000 u 1900 

120000 J 4600 

68000 u 1900 

66000 u 1900 

66000 u 1900 

160 •J 25 

10 UJ 10 

10 UJ 10 

10 UJ 10 

55 J 10 

10 UJ 10 

10 UJ 10 

10 UJ 10 

10 UJ 10 

47 J 25 

19 J 1.6 

53 J 1.6 

5.6 J 1.6 

1.7 UJ 0.92 

1.7 UJ 0.92 

14 J 1.7 

33 UJ 18 

67 UJ 36 

33 UJ 16 

33 UJ 16 

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL- MT-SL- MT-SL-704 
701-0217 702-0011 703-0215 0207 

SL-701 SL-702 SL-703 SL-704 

8/31/2001 8/31/2001 8/31/2001 8/31/2001 

2.0-17.0 0.0-11.0 2.0-15.0 2.0-7.0 

Field Oup. 
MT-SL-704 

None None None 0207 

UJ 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 68000 

u 11000 u 10000 u 750 J 45000 

u 620 J 4000 u 5500 u 68000 

u 4400 u 4000 u 5500 u 39000 

u 900 J 4000 u 5500 u 68000 

UJ 25 u 25 u 16 J 110 

UJ 10 u 10 u 5 J 

UJ 10 u 10 u 10 u 500 

UJ 10 u 10 u 10 u 
UJ 10 u 10 u 670 J· 4500 

UJ 10 u 10 u 10 u 500 

UJ 10 u 10 u 10 u 500 

UJ 10 u 10 u 10 u 500 

UJ 10 u 10 u 10 u 500 

UJ 2 J 25 u 4 J 

UJ 2.1 u 2.0 u 3.4 J 12 

UJ 1.5 J 3.2 5.2 J 6.7 

J 2.1 u 2.2 2.7 UJ 3.3 

UJ 1.1 u 1.0 u 1.4 UJ 1.7 

UJ 1.1 u 1.0 u 1.4 UJ 1.7 

J 8.4 29 . 4.6 J 4.3 

UJ 21 UJ 20 u 27 u 33 

UJ 43 UJ 40 u 54 u 67 

UJ 21 UJ 20 u 27 u 33 

UJ 21 UJ 260 27 u 33 

MT-SL-
DUP-04 

SL-704 

8/31/2001 

2.0-7.0 

Field Dup. 
MT-SL-704 
0207 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

u 67000 

J 43000 

u 67000 

JEB 45000 

u 67000 

J 

R 

u 
R 

J 

u 
u 
u 
u 
R 

J 3.3 

J 5.3 

UJ 3.3 

UJ 1.7 

UJ 1.7 

J 2.1 

UJ 33 

UJ 67 

UJ 33 

UJ 33 

U - Not detected; UJ - Detection llmlt approximate; J - Quantitallon approximate; • - From dilution analysis; 
R - Rejected; NA- Not Analyzed; EMPC •Est.Max. Possible Cone.; EB• Analyte detected In equipment blank 

u 
u 
u 

~ 
u 
u 
J 

u 
JEB 

u 

NA 

NA 

NA 

NA 

~ 
NA 

NA 

NA 

.~ 
NA 

UJ 

J 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

UJ 



MT•Sl· MT-SL· 
Sample Number 503-0012 601-0711 

Sample location SL-503 Sl-601 

Date Sampled 9/4/2001 9/5/2001 
lnlerval 0.0-12.0 7.0-11.0 

QC Identifier None None 

Aroclor-1248 18 u 32 UJ ----
AF&elOF- 4.0 J 32 UJ 

Aroclor-1260 18 u 32 UJ 

beta-BHC 0.91 u 1.7 UJ 

delta-BHC 0.91 u 1.7 UJ 

Dieldrtn 1.8 u 5.8 J 

Endosulfan I 0.91 u 1.7 UJ 

Endosulfan II 1.8 u 3.2 UJ 

Endosulfan Sulfate 1.8 u 32 UJ 

Endrtn 1.8 u 5.9 J 

Endrln Aldehyde 1.8 u 32 UJ 

Endrln Ketone 1.8 u 26 J 

garnna-BHC 0.91 u 1.7 UJ 

garnna-Chlordane 0.91 u 32 'J 

Heptachlor 0.91 u 1.7 UJ 

Heptachlor Epoxlde 0.91 u 2.2 J 

Methoxychlor 9.1 u 17 UJ 

Toxaphene 91 u 170 UJ 

TCLP Pesticide/PCB Analysis 
(UG/l} 

Endrin 0.20 u 0.20 UJ 

gamma-BHC 0.10 u 0.10 UJ 

Heptachlor 0.10 u 0.10 UJ 

Heptachlor Epoxlde 0.10 u 0.10 UJ 

Methoxychlor 1.0 u 1.0 UJ 

Technical Chlordane 2.0 u 2.0 UJ 

Toxaphene 10 u 10 UJ 

Dioxin Analysis (NG/KG} 

1,2,3,4,6,7,8-HpCOD 430 JEB 73100 J' 

1,2,3,4,6,7,8-HpCDF 41.2 EB 14400 JEB' 

1,2,3,4, 7 ,8,9-HpCDF 2.8 J 737 JEB 

1,2,3,4,7,8-HxCDD 2.1 J 269 JEB 

1,2,3,4,7,8-HxCDF 2.1 J 758 JEB 
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MT-Sl-602 MT-Sl-603 
0509 0007 

Sl-602 Sl-603 

9/5/2001 9/5/2001 

5.0-9.0 0.0-7.0 

None None 

33 UJ 18 

33 UJ 18 

33 UJ 18 

1.7 UJ 0.92 

1.7 UJ 0.92 

3.3 UJ 1.8 

1.7 UJ 0.92 

3.3 UJ 1.8 

3.3 UJ 1.8 

3.3 UJ 1.8 

3.3 UJ 1.8 

18 J 1.8 

1.7 UJ 0.92 

57 "J 1.9 

1.7 UJ 0.92 

4.2 J 0.92 

17 UJ 9.2 

170 UJ 92 

0.20 UJ 0.20 

0.10 UJ 0.10 

0.10 UJ 0.10 

0.10 UJ 0.10 

1.0 UJ 1.0 

2.0 UJ 2.0 

10 UJ 10 

40500 J' 10500 

17200 JEB' 1440 

990 JEB 51.8 

183 JEB 42.5 

699 JEB 37,1 

( 
SLUDGE ANALYTICAL RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL- MT-SL· MT-Sl-704 
701-0217 702-0011 703-0215 0207 

SL-701 Sl-702 SL-703 SL-704 

8/31/2001 8/31/2001 8131/2001 8/31/2001 

2.0-17.0 0.0·11.0 2.0-15.0 2.0-7.0 

Field Oup. 
MT-SL-704 

None None None 0207 

UJ 21 UJ 20 u 27 u 33 

UJ 16 J 78 27 u 33 

UJ 21 UJ 20 u 27 u 33 

UJ 1.1 u 1.0 u 1.4 UJ 3.5 

UJ 1.1 u 5.2 1.4 UJ 1.7 

UJ 2.1 u 4.4 2.7 UJ 3.3 

UJ 1.1 u 1.0 u 1.4 UJ 1.7 

UJ 2.1 u 2.0 u 2.7 UJ 3.3 

UJ 2.1 u 2.0 u 2.7 UJ 3.3 

UJ 2.1 u 5.8 2.7 UJ 3.3 

UJ 2.1 u 2.0 u 2.7 UJ 3.3 

UJ 2.1 u 2.0 u 2.7 UJ 3.3 

UJ 1.1 u 1.0 u 1.4 UJ 1.7 

J 10 31 . 6.2 J 5.2 

UJ 1.1 u 1.0 u 1.4 UJ 1.7 

UJ 1.5 12 1.4 UJ 4.0 

UJ 11 u 10 u 14 UJ 17 

UJ 110 u 100 u 140 UJ 170 

UJ 0.20 u 0.20 u 0.20 u 0.20 

UJ 0.10 u 0.10 u 0.10 UJ 0.10 

UJ 0.10 u 0.10 u 0.10 u 0.10 

UJ 0.10 u 0.10 u 0.10 u 0.10 

UJ 1.0 u 1.0 u 1.0 u 1.0 

UJ 2.0 u 2.0 u 2.0 u 2.0 

UJ 10 u 10 u 10 u 10 

J' 81800 . 93940 . 25640 . 42080 

JEB 3220 . 3230 1890 7070 

JEB 148 109 68.4 J 234 

JEB 54.8 77.1 20.7 J 49.2 

JEB 78.3 76.0 46.1 J 170 

MT-SL· 
OUP-04 

SL-704 

8/31/2001 

2.0-7.0 

Field Oup. 
MT-SL-704 
0207 

UJ 33 

UJ 33 

UJ 33 

J 1.7 

UJ 1.7 

UJ 3.3 

UJ 1.7 

UJ 3.3 

UJ 3.3 

UJ 3.3 

UJ 3.3 

UJ 3.3 

UJ 1.7 

J 4.0 

UJ 1.7 

J 1.7 

UJ 17 

UJ 170 

u 
u 
u 
u 
u 
u 
u 

. 27140 

4500 

J 139 

J 19.3 

J 75.7 

U • Not detected; UJ - Detection limit approximate; J - Quanlilatlon approximate; • • From dilution analysis; 
R • Rejected; NA. Not Analyzed; EMPC •Est.Max. Possible Cone.; EB• Analyte detected In equipment blank 

( 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

UJ 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

. 
J 

J 

J 



MT-SL- MT-SL-
Sample Nurrber 503-0012 601-0711 

Sample Location SL-503 SL-601 

Date Sampled 9/4/2001 9/5/2001 

Interval 0.0-12.0 7.0-11.0 ----

QC Identifier None None 

1,2,3,6, 7 ,8-HxCDD 15.2 3990 
---

.2.3,6,7,8 H•Gl:l~ 1.4 J 189 

1,2,3,7,8,9-HxCDD 7.1 576 

1,2.3,7,8,9-HxCDF 0.74 EMPC 3.1 

1.2,3, 7 .8-PeCDD 1.1 J 34.7 ---
1.2.3.7 ,8-PeCOF -- -- 0.27 -----~ 2.4 

2.3.4,6.7,8-HxCOF 2.7 J 391 

2,3,4, 7 ,8-PeCDF 0.20 u 91.9 

2,3, 7 ,8-TCOO 0.39 J 18.0 

2.3. 7,B-TCOF 0.57 EMPC 26.9 

OCDD 3370 J· 922000 

OCDF 64.8 33200 

TolalHpCOO 849 JEB 144000 

Total HpCDF 115 JEB 36900 --~----
Total HxCDD 91.6 J 20400 

--------- --
Tolal HxCDF 41.7 J 22200 

Tolal PeCDD 9.8 JEB 2090 

Tolal PeCDF 7.7 J 1690 

TolalTCDD 1.0 JEB 1090 

Tolal TCDF 0.97 JEB 210 
-----. 

Toxicity Equivatency 9.7 J 1700 

TAL Metal Analysis (MG/KG) 
---'-

Aluminum 4470 8090 
------

Antimony 4.3 J 446 
--

Arsenic 7.7 8.1 
--

Barium 18.2 J 104 

Beryllium 0.24 UJ 0.26 

Cadmium 0.60 u 0.74 

Calcium 2970 21700 
----- --· 

Chromum 578 J 53800 

Cobalt 2.8 4.1 

Copper 6.1 157 

26 Of 27 

MT-SL-602 MT-SL-603 
0509 0007 

SL-602 SL-603 

9/5/2001 9/5/2001 

5.0-9.0 0.0-7.0 

None None 

JEB' 4690 JEB' 292 

__ J_ 229 J 19.9 --- - ---
JEB 417 JEB 60.5 

UJ 1.9 UJ 0.80 

JEB 25.0 JEB 7.3 

UJ 1.4 UJ 0.60 

JEB 488 JEB 40.4 

JEB 44.9 JEB 3.2 

J 1240 J' 13.2 

J 12.0 J 2.1 

J· 719000 J' 131000 

JEB• 28500 JEB• 6250 

J· 60000 J' 18300 

JEB' 75200 JEB• 5530 

JEB• 19300 JEB' 1650 

JEB' 27600 JEB• 1600 

JEB" 1830 JEB• 159 

JEB' 1400 JEB 111 

J' 1490 J' 37.1 

J" 102 J· 21.6 

J 2600 J 200 

--·--
10600 6660 

SLUDGE ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL- MT-SL- MT-SL-704 
701-0217 702-0011 703-0215 0207 

-- ----
SL-701 SL-702 SL-703 SL-704 

8/31/2001 B/31/2001 8/3112001 8/31/2001 

2.0-17.0 0.0-11.0 2.0-15.0 2.0-7.0 -i~-- Field Dup. 
MT-SL-704 

None None None 0207 

JEB 948 1200 350 1310 

J 32.3 EB 32.4 EB 16.3 EB 84.9 
--

JEB 211 EB 315 EB 57.1 EB 153 

UJ 1.7 u 1.8 u 0.40 UJ 4.9 

JEB 13.5 EB 6.6 EB 3.3 JEB 12.1 
--

UJ 1.2 u 1.1 u 2.9 J 2.6 
--

JEB 90.5 189 35.9 J 149 

EMPC 4.0 J 6.9 5.3 8.4 --
J 21.7 15.5 18.2 J 268 

~ 

UJ 2.6 EMPC 9.9 1.6 4.5 

J· 722660 EB' 719310 EB• 267900 EB• 717200 

JEB• 6000 JEB' 6820 JEB• 5200 JEB' 6360 

J' 149650 J' 161180 J· 47190 J· 89010 

JEB' 13140 J' 13810 J· 8670 J' 22660 

JEB 10640 JEB' 8220 JEB' 3090 JEB 5040 

JEB 2960 JEB• 3300 JEB• 2390 JEB 6530 

JEB 1040 JEB 1160 JEB 602 JEB 335 

JEB 237 J 306 J 193 J 270 

J 102 J 68.1 J 97.9 J 279 

J 40.8 JEB 56.9 JEB 23.0 JEB 108 

J 1100 J 1300 J 380 J 1000 

4290 5800 2790 2420 

MT-SL-
DUP-04 

SL-704 

8/31/2001 

2.0-7.0 

Field Dup. 
MT-SL-704 
0207 

J 549 

EB 37.5 

EB 76.4 

u 2.8 

EB 6.5 

u 1.3 

J 69.0 

J 3.6 

J 83.6 

2.8 

EB• 485720 

JEB" 5940 

J' 55340 

J' 17780 

JEB 2350 

JEB' 3180 

JEB 191 

J 189 

J 89.0 

JEB 40.0 

J 540 

2620 
--· --

J 

J 

J 

UJ 

J 

J 

547 J 5.7 J 19.5 J 44.4 J 41.7 J 247 J 243 

1.7 J 15.7 3.6 J 7.8 J 1.4 J 12.0 J 3.6 

548 J 34.1 J 198 J 657 J 1480 J 252 J 631 

0.34 J 0.41 J 0.26 UJ 0.35 J 0.22 UJ 0.17 UJ 0.14 

1.1 J 0.60 u 3.9 16.8 0.60 u 0.60 u 0.60 

17100 1820 4980 22300 1710 2420 1500 

67800 J 803 J 2420 J 5280 J 5090 J 29400 29700 

5.0 5.3 2.9 5.6 J 2.8 2.1 2.0 

114 15.B 33.4 108 274 58.0 38.7 

U - Not detected; UJ - Detection limit approximate; J - Quantltatlon approximate; • - From dilution analysis; 
R - Rejected; NA - Not Analyzed; EMPC - Est. Max. Possible Cone.; EB• Analyte detected In equipment blank 

J 

EB 

EB 

u 
EB 

u 
J 

J 

J 

EMPC 

EB• 

JEB• 

J' -~ 

~ 
JEB 

JEB• 

JEB 

J 

UJ 

JEB 

J 

J 

J 

J 

UJ 

u 



MT-SL- MT-SL-
Sample Number 503-0012 601-0711 

SafTl)le Location SL-503 SL-601 

Date SalTllled 9/4/2001 9/5/2001 

Interval 0.0-12.0 7.0-11.0 

QC Identifier None None 

Iron 5760 4990 

tea~ 5.7 61.9 

Magnesium 1550 600 

Manganese 145 J 68.4 J 

Mercury 0.030 J 0.070 J 

Nickel 16.1 13.7 

Potassium 549 J 323 J 

Selenium 1.0 UJ 1.0 UJ 

Silver 1.0 u 1.0 u 
Sodium 98.3 u 383 

Thallium 1.1 UJ 1.9 J 

Vanadium 10.5 52.8 
Zinc 42.4 207 

TCLP Metal Analysis (UG/L) 

Arsenic 5.0 u 5.0 u 
Barium 58.4 77.2 

Cadmium 3.0 u 3.0 u 
Chromium 74.4 132 

Lead 3.0 u 3.0 u 
Mercury 0.20 u 0.20 u 
Selenium 5.0 u 5.0 u 
Silver 5.0 u 5.0 u 

Mlscellaneous Analyses 

Chromium VI 2.4 u 2.4 u 
Corrosivity 5.95 7.8 

Paint Filter NA NA 

Reactive Cyanide 0.40 u 0.40 u 
Reactive Sulfide 39.8 u 271 

Redox Potential 489.3 360.4 

Sulfide 5.9 u 20.0 

27 0127 

MT-SL-602 MT-SL-603 
0509 0007 

SL-602 SL-603 

9/5/2001 9/5/2001 

5.0-9.0 0.0-7.0 

None None 

4650 9950 

88.3 15.4 

820 2290 

121 J 170 

0.25 0.30 

15.8 19.6 

422 J B14 

1.0 UJ 1.0 

1.0 u 1.0 

213 98.5 

2.2 J 1.1 

68.6 43.5 

222 43.1 

5.0 u 5.0 

98.7 59.0 

3.0 u 3.0 

301 9.4 

3.0 u 3.0 

0.20 u 0.20 

5.0 u 5.0 

5.0 u 5.0 

2.3 u 2.2 

7.19 6.47 

NA 

0.40 u 0.40 

39.9 u 40.0 

373 430.8 

46.0 B.8 

( 
SLUDGE ANALYTICAL RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL· MT-SL· MT-SL-704 
701-0217 702-0011 703-0215 0207 

SL-701 SL-702 SL-703 SL-704 

8/31/2001 8/31/2001 8/31/2001 8/31/2001 

2.0-17.0 0.0-11.0 2.0-15.0 2.0-7.0 -
I 

Field Dup. 
MT-SL-704 

None None None 0207 

7750 25500 10400 3480 

85.1 427 180 31.0 

1140 2000 610 351 

J 93.5 J 207 J 45.3 J 34.6 

1.2 4.5 0.55 0.20 

12.8 24.5 12.2 7.5 

J 431 J 728 J 226 J 84.1 

UJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0 

u 1.0 u 1.0 u 1.0 u 1.0 

u 124 J 150 J 105 J 313 

UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.6 

4.7 6.7 44.0 9.1 

112 330 172 76.4 

u 5.0 u 5.0 u 5.0 u 5.0 

146 90.0 169 124 

u 3.0 u 3.0 u 3.0 u 3.0 

J 37.8 B.7 J 61.5 598 

u 4.3 J 7.3 J 4.1 J 3.0 

u 0.20 u 0.35 J 0.20 u 0.20 

u 5.0 u 5.0 u 5.0 u 5.0 

u 5.0 u 5.0 u 5.0 u 5.0 

u 2.3 u 2.4 UJ 2.4 UJ 2.2 

8.11 7.43 8.22 7.99 

NA NA NA NA 

u 0.40 u 0.40 u 0.40 u 0.40 

u 40.4 u 40.2 u 39.8 u 40.2 

341.6 376.3 344.6 347.1 

5.8 u 6.0 u 48.0 310 

MT-SL· 
DUP-04 

SL-704 

8/31/2001 

2.0-7.0 

Field Dup. 
MT-SL-704 
0207 

4370 

39.6 

155 

J 15.9 

0.22 

12.2 

J 65.4 

UJ 1.0 

u 1.0 

321 

J 1.3 

19.6 

121 

u 

u 

u 
u 
u 
u 

UJ 2.1 

8.09 

NA 

u 
u 

353.5 

290 

U • Not detected; UJ. Detection limit approximate; J • Quantitation approximate; • • From dilution analysis; 
R • Rejected; NA• Not Analyzed; EMPC • Est. Max. Possible Cone.; EB• Analyte detected In equipment blank 

J 

J 

UJ 

u 

J 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

u 

NA 

NA 

NA 



MT-SO·A2· 
SarrpteNumber OVCOMP 

Sarrpte Location SO-A2 

OaleSa~ed 8129/2001 
Interval 0.0-0.0 
QC Identifier None 

Volallle Organic Analysls (UG/KG) 

1, 1, 1-Trichloroethane 190 u 
1, 1,2,2-Tetrachloroethane 190 u 
1, 1,2-Trichloro-1,2,2-trifluoroethane 190 u 
1, 1,2-T richloroethane 190 u 
1, 1-Dlchloroethane 190 u 
1, 1-Dichloroethene 190 u 
1,2,4-Trichlorobenzene 190 u 
1,2-Dibrorno-3-chloropropane R 
1,2-Dibrorroethane 190 u 
1,2-Dlchlorobenzene 190 u 
1,2-Dlchloroethane 190 u 
1,2-Dlchloropropane 190 u 
1,3-Dlchlorobenzene 190 u 
1,4-Dtchlorobenzene 190 u 
2-Bulanone 190 u 
2-Hexanone 190 u 
4-Methyt-2-Pentanone 190 u 
Acetone 190 u 
Benzene 190 u 
Bromodichloromethane 190 u 
Bromoforrn 190 u 
Bromomethane 190 u 
Carbon Disulfide 190 u 
Carbon Tetrachloride 190 u 
Chlorobenzene 190 u 
Chloroethane 190 u 
Chlorofonn 25 J 
Chloromethane 190 UJ 

Cis-1,2-Dlchloroethene 190 u 
cis-1,3-Dichloropropene 190 u 
Cyclohexane 190 u 
Dlbromochloromelhane 190 u 
Dichlorodifluoromethane 190 UJ 

Elhytbenzene 190 u 

1 of6 

MT•SO·A2· 
UNCOMP 

SO-A2 

8129/2001 

0.0-0.0 

None 

250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 

R 

250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 

33 J 

250 UJ 

250 u 
250 u 
250 u 
250 u 
250 UJ 

250 u 

( 

SOIL ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SO-A3- MT-SO-A3- MT-SO-A4- MT•SO•A4• 
OVCOMP UNCOMP OVCOMP UNCOMP 

SO-A3 SO-A3 S0-A4 S0-A4 

8/30/2001 8/30/2001 8/30/2001 8/30/2001 

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 

None None None None 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 UJ 210 UJ 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 
f--·-c--· 

R R R 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 UJ 210 UJ 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 32 J 170 

200 UJ 210 UJ 240 UJ 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 UJ 210 UJ 240 UJ 170 

200 u 210 u 240 u 170 

MT-SO-A6-
OVCOMP 

SO-AG 

9/5/2001 

0.0-0.0 

None 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

R 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 25 

u 180 

u 180 

UJ 180 

u 180 

u 180 

u 180 

u 180 

UJ 180 

u 180 

U - Not detected; UJ - Detection limit approximate; J • Quantitation approximate; • - From dilution analysis; 
R • Rejected; NA - Not Analyzed; EMPC • Est. Max. Possible Cone.; EB • Analyte detected In equipment blank 

( 

MT-SO-A6- MT-SO-A7- MT-SO-A7• 
UNCOMP OVCOMP UNCOMP 

SO-AG SO-A7 SO-A7 

9/5/2001 8/31/2001 8/31/2001 

0.0-0.0 0.0-0.0 0.0-0.0 

None None None 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

R R 260 UJ 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

J 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

UJ 210 UJ 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

UJ 210 UJ 260 UJ 240 UJ 

u 210 u 260 u 240 UJ 



MT-SO-A2-
Sarrple Number OVCOMP 

Sample Location SO-A2 
- -

Dale Sarrpled 8/29/2001 -~ 
Interval 0.0-0.0 

QC Identifier None 

lsopropyfbenzene 190 u 
Methyl Acetate 44 J 

Methyl tert-Bulyl Ether 190 u 
Methylcydohexane 190 u 
Methylene Chloride 190 u 
Styrene 190 u --- ~---- --·-~---
Telrachloroelhene 190 u -----
Toluene 19 J ------- --- -

Total Xytenes 190 u ---- --------
trans-1,2-Dichloroethene 190 u 
lrans-1,3-Dlchloropropene 190 u -
T rlchloroethene 190 u 
Trichlorofluoromethane 190 u 
Vinyl Chloride 190 UJ 

Semlvolatlle Organic Analysts (UG/KG) 

1, 1 '-Bi phenyl 940 u ------ ----·--

2,2'-oxybls( 1-Chloropropane) 940 u 
2,4,5-Trichlorophenot 2400 u 

----

2,4,6-Trichlorophenol 940 u ---
2,4-Dichlorophenol 940 u 

--- -

2, 4-Dimethylphenol 940 u 
2,4-Dinitrophenol 2400 u 
2,4-0inilrololuene 940 u --
2,6-Oinitrotoluene 940 u --
2-Chloronaphlhalene 940 u 
2-Chlorophenot 940 u 

--
2-Melhylnaphthalene 940 u 
2-Methytphenot 940 u 
2-Nitroanillne 2400 u 

·-
2-Nitrophenol 940 u 
3,3'-Dtchlorobenzldine 940 u 
3-Nltroanifine 2400 u 
4,6-Dinitro-2-methytphenol 2400 u 
4-Bromophenyl-phenylether 940 u 
4-Chloro-3-methylphenot 940 u 

2 of6 

MT-SO-A2-
UNCOMP 

SO-A2 
--
8/29/2001 

0.0-0.0 

None 

250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u -
250 u 
250 u 
250 u 
250 u 
250 UJ 

180 u 
180 u ---
460 u 
180 u 
180 u 
180 u 
460 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
460 u 
180 u 
180 u 
460 u 
460 u 
180 u 
180 u 

SOIL ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SO-A3- MT-SO-A3- MT-SO-A4- MT-SO-A4-
OVCOMP UNCOMP OVCOMP UNCOMP 

SO-A3 SO-A3 SO-A4 SO-A4 

8130/2001 8130/2001 8130/2001 8/30/2001 

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 

None None None None 

200 u 210 u 240 u 170 

200 u 210 u 130 J 170 
·-· 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 --
200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 
--- -

200 u 210 u 240 lJ_ 170 
-

200 u 210 u 240 u 170 -
200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 u 170 

200 u 210 u 240 UJ 170 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

2200 u 510 u 4500 u 450 
--

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

2200 u 510 u 4500 u 450 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 
·-

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

2200 u 510 u 4500 u 450 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

2200 u 510 u 4500 u 450 

2200 u 510 u 4500 u 450 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

MT-SO-A6-
OVCOMP 

SO-A6 

9/5/2001 

0.0-0.0 

None 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

UJ 180 

u 180 

u 180 

u 440 

u 180 

u 180 

u 180 

u 440 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 440 

u 180 

u 180 

u 440 

u 440 

u 180 

u 180 

U - Not detected; UJ - Detection limit approximate; J - Quantitatlon approximate; • - From dilution analysis; 
R - Rejected; NA - Not Analyzed; EMPC - Est. Max. Possible Cone.; EB - Analyte detected in equipment blank 

MT-SO-A6- MT-SO-A7- MT-SO-A7-
UNCOMP OVCOMP UNCOMP 

·----- ---

SO-A6 S0-A7 S0-A7 
--

9/5/2001 8/31/2001 8/31/2001 

0.0-0.0 0.0-0.0 0.0-0.0 
---'---

None None None 

u 210 u 260 u 
-~ 

UJ 
·-·---- '---

u 210 u 260 u 560 J 
. -- -

u 210 u 260 u 240 UJ 

u 21~ u 260 u 240 UJ 
~ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 
·--- - ,_ 

u 210 u 260 u 650 J 

u 210 _':! 260 u 240 UJ 

u 210 u 260 u 240 UJ 
----

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ --~-

u 210 u 260 u 240 UJ 

u 210 u 260 u 240 UJ 

u 180 u 900 u 940 u 
u 180 u 900 u 940 u 

---
u 450 u 2300 u 2300 u 

--

u 180 u 900 u 940 u 
u 180 u 900 u 940 u --+--
u 180 u 900 u 940 u 
u 450 u 2300 u 2300 u 
u 180 u 900 u 940 u 

-
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 

---
u 180 u 900 u 940 u 

u 180 u 900 u 940 u 

u 450 u 2300 u 2300 u 
u 180 u 900 u 940 u 

UJ 180 UJ 900 u 940 - __lJ 
u 450 u 2300 u 2300 u 
u 450 u 2300 u 2300 u 
u 180 u 900 u 940 u 

u 180 u 900 u 940 u 



MT•SO·A2· 
Salll)leNunt>er OVCOMP 

Salll)le Location SO·A2 

Date Sampled B/29/2001 
Interval 0.0-0.0 
QC Identifier None 

4-Chloroanillne 940 u 
4-Chlorophenyt-phenytether 940 u 
4-Methytphenol R 
4-Nitroanlline 2400 u 
4-Nitrophenol 2400 u 
Acenaphthene 940 u 
Acenaphthylene 940 u 
Acetophenone 940 u 
Anthracene 940 u 
AtrazJne 940 UJ 
Benzatdehyde 940 UJ 
Benzo(a )anthracene 940 u 
Benzo(a)pyrene 940 u 
Benzo(b )fluoranthene 940 u 
Benzo(g,h,l)perylene 940 u 
Benzo(k)fluoranthene 940 u 
Bls(2-Chloroethoxy)methane 940 u 
Bls(2-Chloroethyt)ether 940 u 
bls(2-Ethylhexyt)phthalate 940 u 
Butytbenzytphthalate 940 u 
Caprolactam 940 u 
Carbazole 940 u 
Chrysene 940 u 
Di-n-Butytphthalate 940 u 
Oi-n-octytphthalate 940 u 
Oibenzo(a,h)anthracene 940 u 
Dlbenzofuran 940 u 
Dlethytphthalate 940 u 
Dlmethytphthalate 940 u 
Fluoranthene 940 u 
Fluorene 940 u 
Hexachlorobenzene 940 u 
Hexachlorobutadlene 940 u 
Hexachlorocydopentadiene 940 u 
Hexachloroethane 940 u 
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MT•SO·A2· 
UNCOMP 

SO·A2 

B/2912001 

0.0-0.0 

None 

180 u 
180 u 

R 

460 UJ 

460 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 UJ 

180 u 
180 u 
180 u 
180 UJ 

180 u 
180 u 
180 u 
180 u 
180 u 
180 UJ 

180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 

( 
SOIL ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SO-A3- MT·SO-A3- MT•SO•A4• MT-S0-A4-
OVCOMP UNCOMP OVCOMP UNCOMP 

SO·A3 S0-A3 SO-A4 S0-A4 

8/30/2001 8/30/2001 8/30/2001 8/30/2001 

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 

None None None None 

880 u 200 u 1600 u 180 

880 u 200 u 1600 u 180 

R R R 860 

2200 u 510 u 4500 u 450 

2200 u 510 u 4500 u 450 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1600 u 180 

880 UJ 200 UJ 1600 UJ 180 

880 UJ 200 UJ 1600 UJ 180 

880 u 200 u 1600 u 180 

880 u 200 u 1600 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1600 u 180 

880 u 200 u 1600 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 290 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 1B0 

880 u 200 Ui 1B00 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1600 u 180 

880 u 200 u 1600 u 180 

880 u 200 u 1600 u 180 

880 u 200 u 1600 u 180 

880 u 200 u 1600 u 180 

MT-SO-A6-
OVCOMP 

SO-A6 

9/5/2001 

0.0-0.0 

None 

u 180 

u 180 

J 180 

u 440 

u 440 

u 180 

u 180 

u 180 

u 180 

UJ 180 

UJ 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 610 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

U • Not detected; UJ • Detection limit approximate; J - Quanlitation approximate; • • From dilution analysis; 
R • Rejected; NA• Not Analyzed; EMPC • Est. Max. Possible Cone.; EB• Analyte detected In equipment blank 

( 

MT-S0-A6- MT-SO-A7- MT-SO-A7• 
UNCOMP OVCOMP UNCOMP 

S0-A6 SO-A7 SO-A7 

9/5/2001 8/31/2001 8/31/2001 

0.0-0.0 0.0-0.0 0.0-0.0 

None None None 

u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u R 1200 J 

u 450 u 2300 u 2300 u 
u 450 u 2300 u 2300 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 UJ 940 UJ 

UJ 180 UJ 900 UJ 940 UJ 

u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 

UJ 180 UJ 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 1B0 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 

UJ 180 UJ 900 u 940 u 
UJ 180 UJ 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 

u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 



MT-SO-A2-
Sa"l)le Nurrber OVCOMP 

Sample Location SO-A2 -
Date Sampled 8/29/2001 

-----

Interval 0.0-0.0 
- ··-- ·-

QC Identifier None 

lndeno(1,2,3-cd)pyrene 940 u --- ·-
lsophorone 940 u 
N-Nitroso-di-n-propytamlne 940 u 

·--
N-Nitroso-diphenytarrine 940 u 
Naphthalene 940 u 
Nltrobenzene 940 u ... 

Pentachlorophenol 2400 u 
- -- -

Phenanthrene 940 u --------- ·- -

Phenol 940 u -- -
Pyrene 940 u 
Pesticide/PCB Analysis (UG/KG} 

4,4'-DDD 3.7 u 
·-· 

4,4'-DDE 3.7 u 
4,4'-DDT 3.7 u ---- - . 
Aldrin 1.9 u ----·--
alpha-BHC 1.9 u 
alpha-Chlordane 2.7 EB 

--· 

Aroclor-1016 37 u 
Aroclor-1221 74 u --~ 
Aroclor-1232 37 u -
Aroclor-1242 37 u ---
Aroclor-1248 37 u 
Aroctor-1254 37 u 

-

~260 37 _I,! 
beta-BHC 1.9 u ----
delta-BHC 1.9 u 
<----------· 
Oieldrin 3.7 

.. ~ - -

Endosulfan I 1.9 -~ 
Endosulfan II 3.7 u 
-· ---

Endosulfan Sulfate 3.7 u 
Endrin 3.7 u 
Endrln Aldehyde 3.7 u 
Endrln Ketone 3.7 u 
garnrni-BHC 1,9 UJ 

ganma-Chlordane 2.5 
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MT-SO·A2· 
UNCOMP 

SO-A2 

8/29/2001 

0.0-0.0 

None 

180 u 
180 u 
180 u 
180 u 
180 u 
180 u 

--

980 
-···--

180 u 
180 u --·-
180 u 

3.6 u 
3.6 u 
3.6 u 
1.8 u 
1.8 u 
1.8 u 

-· 

36 u 
73 u 
36 u 
36 u 
36 u 
36 u 
36 u 
1.8 u 

--

1.8 u 
3.6 u 

-1..-----

1.8 u 
3.6 u 
3.6 u 
3.6 u 
3.8 u 
3.6 u 
1.8 UJ 

1.8 u 

SOIL ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SO-A3- MT-S0-A3- MT-SO-A4- MT-S0-A4-
OVCOMP UNCOMP OVCOMP UNCOMP 

S0-A3 SO-A3 S0-A4 S0-A4 

8/30/2001 8/30/2001 8/3012001 8130/2001 

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 

None None None None 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 
--

880 u 200 u 1800 u 180 
·-

880 u 200 u 1800 u 180 

2200 u 120 J 4500 u 450 
··-

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

880 u 200 u 1800 u 180 

1.7 u 2.0 UJ 3.5 u 3.5 

1.7 u 2.0 UJ 3.5 u 3.5 

1.7 u 2.0 UJ 3.5 u 3.5 

0.89 u 1.0 UJ 1.8 u 1.8 
--

0.89 u 1.0 UJ 1.8 u 1.B 

0.89 u 1.0 UJ 1.8 u 1.8 

17 u 20 u 35 u 35 

35 u 40 u 71 u 71 

17 u 20 u 35 u 35 ---
17 u 20 u 35 u 35 

17 u 20 u 35 u 35 

17 u 20 u 39 35 

17 u 20 u 35 u 35 -
0.89 u 1.0 UJ 1.8 u 1.8 

- ..---~ +----
0.89 u 1.0 UJ 1.8 u 1.8 

1.7 u 2.0 --~ 3.5 u 3.5 ~--
0.89 u 1.0 UJ 1.B u 1.8 

1.7 u 2.0 UJ 3.5 u 3.5 

1.7 u 2.0 UJ 3.5 u 3.5 

1.7 u 2.0 UJ 3.5 u 3.5 

1.7 u 2.0 UJ 3.5 u 3.5 

1.7 u 2.0 UJ 6.3 3.5 

0.89 u 1.0 UJ 1.8 UJ 1.8 

0.89 u 1.0 UJ 1.8 u 1.8 

MT-SO-A6· 
OVCOMP 

S0-A6 

915/2001 

0.0-0.0 

None 

u 180 

u 180 

u 180 

u 180 

u 180 

u 180 

u 440 

u 180 

u 180 

u 180 

u 1.7 

u 1.7 

u 1.7 

u 0.88 

u 0.8B 

u 0.88 
-· 

u 17 

u 35 

u 17 

u 17 

u 17 

u 17 

u 17 

u 0.88 

u 0.88 

u 1.7 

u 0.8B 

u 1.7 

u 1.7 

u 1.7 

u 1.7 

u 1.7 

UJ 0.88 

u 0.88 

U • Not detected; UJ • Detection limlt approximate; J - Quant/talion approximate; • - From dilution analysis; 
R • Rejected; NA• Not Analyzed; EMPC - Est. Max. Possible Cone.; EB - Analyte detected in equipment blank 

MT-S0-A6- MT-SO-A7- MT-S0-A7-
UNCOMP OVCOMP UNCOMP 

·-· -----
S0-A6 S0-A7 S0-A7 

. -- -
915/2001 8131/2001 8131/2001 

~- ._._ 
0.0-0.0 0.0-0.0 0.0-0.0 

-
None None None 

UJ 180 UJ 900 u 940 u 
-

u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 

·--
u 180 u 900 u 940 u 
u 180 u 900 u 940 u 
u 450 u 2300 u 2300 u 

·-

u 180 u 900 u 940 u 
.. 

u 180 u 900 u 390 JEB 

u 180 u 900 u 940 u 

-- ._._ 
UJ 1.7 UJ 1.8 u 1.8 _U 

UJ 1.7 UJ 1.8 u 1.8 u 
UJ 1.7 UJ 1.8 u 1.8 u 
UJ 0.90 UJ 0.91 u 0.93 u 
UJ 0.90 UJ 0.91 u 0.93 u 

-

UJ 0.90 UJ 2.1 0.93 u - . 

UJ 17 UJ 18 u 18 u 
UJ 35 UJ 36 u 37 u 
UJ 17 UJ 18 u 18 u 
UJ 17 UJ 18 u 

-~ 
u 

UJ 17 UJ 18 u 18 u 

UJ 17 UJ 5.7 J 18 u 
u UJ 17 UJ 18 u 18 

·- -- .___ 
UJ 0.90 UJ 0.91 u 0.93 u 
UJ 0.90 UJ 0.91 u 0.93 u 
UJ 1.7 UJ 1.8 u 1.8 u 

UJ 0.90 UJ 0.91 u 0.93 u 
·-- - .. 

UJ 1.7 UJ 1.8 u 1.B -~ 
UJ 1.7 UJ 1.8 u 1.8 u 
UJ 1.7 UJ 1.8 u 1.8 u 
UJ 1.7 UJ 1.8 u 1.B u 

---
UJ 1.7 UJ 1.6 u 1.8 u 
UJ 0.90 UJ 0.91 u 0.93 u 
UJ 0.90 UJ 2.7 0.93 u 



MT-SO-A2-
5a"1)Ie Nunt>er OVCOMP 

Sa"1)Ie Location SO-A2 

Date Sa"1)Ied 8129/2001 
Interval 0.0-0.0 
QC Identifier None 

Heplachlor 1.9 u 
Heptachlor Epoxide 1.9 u 
Methoxychlor 19 u 
Toxaphene 190 u 
Dioxin Analysts (NG/KG) 

1,2,3,4,6, 7 ,8-HpCDD 3340 . 
1,2,3,4,6,7,8-HpCDF 894 

1,2.3.4,7,8,9-HpCDF 31.0 
1,2,3,4, 7,8-HxCDD 8.8 

1,2,3,4,7 ,8-HxCDF 13.9 

1,2,3,6,7 ,8-HxCDD 123 

1,2,3,6,7,8-HxCOF 10.6 
1,2,3,7,8,&-HxCOO 26.6 

1,2,3, 7 ,8,&-HxCOF 0.50 u 
1,2,3, 7 ,8-PeCOO 3.2 J 
1,2,3, 7 ,8-PeCOF 0.69 J 
2,3,4,6, 7 ,8-HxCDF 28.0 

2,3,4,7,8-PeCOF 1.4 JEB 

2,3,7,8-TCOO 4.4 

2,3, 7 ,8-TCOF 0.99 J 

OCOD 51900 

OCOF 1230 

Total HpCDD 6240 J· 

Total HpCDF 2800 J 

Total HxCDD 746 J 

Total HxCDF 928 J 

Total PeCDD 102 JEB 

Total PeCDF 42.4 J 

TotalTCDD 19.8 J 

Total TCDF 12.3 J 
Toxicity Equivalency 77.0 J 

TAL Metal Analysts (MG/KG) 

Atumnum 4050 

Antimony 9.2 

Arsenic 4.5 
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MT-S0-A2-
UNCOMP 

SO-A2 

8129/2001 

0.0-0.0 

None 

1.8 u 
1.8 u 
18 u 

180 u 

41.0 

3.4 u 
0.40 u 
0.30 u 
0.27 u 

1.8 u 
0.11 EMPC 

0.68 J 

0.20 u 
0.23 EMPC 

0.20 u 
0.20 u 
0.20 u 
0.20 u 

R 

371 

3.5 u 
74.1 UJ 

20.0 J 

8.3 EMPC 

6.0 EMPC 

1.0 EMPC 

3.8 J 

0.20 UJ 

0.63 EMPC 

0.76 J 

4120 

0.74 u 
13.9 

( 
SOIL ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SO-A3- MT-SO-A3- MT-SO-A4• MT-SO-A4-
OVCOMP UNCOMP OVCOMP UNCOMP 

SO-A3 SO-A3 SO-A4 SO-A4 

8/30/2001 8/30/2001 8/30/2001 8/30/2001 

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 
None None None None 

0.89 u 1.0 UJ 1.8 u 1.8 

0.89 u 1.0 UJ 1.8 u 1.8 

8.9 u 10 UJ 18 u 18 

89 u 100 UJ 180 u 180 

2100 42.2 765 8,6 

343 5.0 108 2.5 

13.8 0.60 u 6.5 1.7 

18.3 0.40 u 3.2 J 0.96 

9.8 0.30 u 4.1 J 1.2 

160 3.1 J 30.2 1.4 

8.9 EB 0.30 u 2.5 JEB 1.2 

67.6 EB 1.6 JEB 7.8 EB 2.3 

4.3 EMPC 0.40 u 3.5 JEB 3.0 

15.9 EB 0.54 EMPC 2.2 JEB 1.7 

1.0 J 0.30 u 1.1 J 1.6 

16.2 0.30 u 5.1 1.2 

1.9 J 0.30 u 1.1 J 1.1 

3.7 0.30 u 2.3 0.66 

0.69 J 0.20 u 1.4 0.73 

22290 EB' 425 JEB 4550 EB• 67.4 

431 JEB 6.3 EMPC 174 JEB 6.6 

4090 J· 80.8 J 1380 J 14.1 

831 J 12.8 J 361 6.0 

943 JEB 17.3 JEB 138 JEB 4.6 

318 JEB 5.6 JEB 140 JEB 7.1 

250 JEB 2.9 JEB 24.0 JEB 1,7 

52.4 J 0.30 UJ 9.7 J 2.7 

44.4 J 0.56 EMPC 2.3 J 0.66 

17.9 JEB 0.51 JEB 6.4 JEB 0.73 

76.0 J 1.5 J 20.0 J 4.3 

3120 2000 5010 6050 

2.3 0.74i u 22.3 J 0.74 

5.5 6.3 1.6 J 5.8 

MT-SO-AS-
OVCOMP 

SO-A6 

9/5/2001 

0.0-0.0 

None 

u 0.88 UJ 

u 0.88 UJ 

u 8.8 UJ 

u 88 UJ 

4350 J· 

J 633 JEB 

J 18.5 EMPC 

J 9.4 JEB 

J 22.1 JEB 

J 160 JEB 

JEB 13.0 EMPC 

JEB 28.5 JEB 
JEB 10.8 EMPC 

JEB 2.6 EMPC 

J 0.40 UJ 

J 22.2 JEB 

J 1.7 JEB 

EMPC 25.2 J 

J 0.87 UJ 

JEB 56600 J· 

JEB 616 JEB 

J 7870 J· 

J 1990 JEB 

JEB 1260 JEB 

JEB 920 JEB 

JEB 176 JEB 

J 81.5 JEB 

EMPC 51.4 J 

JEB 9.7 J 

J 110 J 

6120 

u 3.4 J 

9.9 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; • - From dilution analysis; 
R - Rejected; NA- Not Analyzed; EMPC - Est. Max. Possible Cone.; EB -Analyte detected In equipment blank 

( 

MT-SO-AS- MT-SO-A7- MT-S0-A7-
UNCOMP OVCOMP UNCOMP 

SO-A6 S0-A7 SO-A7 

9/5/2001 8/31/2001 8/31/2001 

0.0-0.0 0.0-0.0 0.0-0.0 

None None None 

0.90 UJ 0.91 u 0.93 u 
0.90 UJ 0.91 u 0.93 u 
9.0 UJ 9.1 u 9.3 u 
90 UJ 91 u 93 u 

513 J 9910 . 714 

79.5 JEB 609 131 

4.9 EMPC 20.2 4.8 J 

0.80 UJ 11.9 0.71 J 

1.4 JEB 12.1 1.6 J 

10.3 JEB 156 16.0 

0.50 UJ 7.1 EB 1.1 JEB 

2.8 JEB 37.9 EB 3.5 JEB 

0.60 UJ 0.20 u 0.20 u 
0.60 UJ 2.6 JEB 0.20 u 
0.50 UJ 0.20 u 0.20 u 
4.0 JEB 23.1 2.6 J 

0.40 UJ 1.6 J 0.10 u 
0.48 EMPC 2.4 0.41 J 

0.30 UJ 1.5 0.29 J 

7090 J· 114850 JEB• 5240 EB• 

817 JEB 958 JEB 545 JEB 

1020 J 18220 J· 1280 J 

404 JEB 1730 J 528 J 

92.8 JEB 987 J 81.6 JEB 

74.6 JEB 573 JEB 106 JEB 

5.5 JEB 105 JEB 7.0 JEB 

3.9 JEB 42.7 J 8.6 J 

0.48 EMPC 5.7 J 0.66 J 

0.97 UJ 15.5 JEB 3.0 JEB 

9.1 J 150 J 12.0 J 

4100 4190 8400 

0.74 u 4.4 J 1.2 J 

7.2 7.2 8.2 



MT•SO-A2· 
Sa~le Number OVCOMP 

---

Sa~lelocalion SO-A2 

Dale Saf1'4)fed 8/29/2001 ---
Interval 0.0-0.0 

QC Identifier None 

Barium 45.9 --- - -

Beryllium 0.21 ---
Cadmium 0.60 u - -----
Calcium 4040 -------- -
Chromium 1080 ---- --
Cobalt 2.5 

----
Copper 10.8 -----------
Iron 4780 ---- ------------- ------ -- - --
Lead 18.5 
~---

Magnesium 1100 

Manganese 72.5 ---- --------
Mercury 0.93 J 

Nickel 6.5 ---- ----- - -

Potassium 406 J 
- --

Selenium 1.0 UJ ----·-
Silver 1.0 u 
Sodium 98.0 u 
Thalhum 1.1 UJ - -
Vanadium 4.8 
Zinc 40.0 

Wet Chemistry Analysis 

Chromium VI 2.2 u 
Corrosivity 8.01 

------
Redox Potential 353.2 ----
Sulfide 39.0 
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MT-SO-A2· 
UNCOMP 

SO-A2 

8/29/2001 

0.0-0.0 

None 

27.8 

0.22 

0.60 u 
1520 

17.4 

5.5 

11.2 

6300 
----· 

5.8 

2350 

141 

0.020 UJ 

20.0 

1360 J 

1.0 UJ 
--

1.0 u 
522 

SOIL ANALYTICAL RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT•SO-A3- MT-SO-A3· MT-SO-A4• MT-SO-A4-
OVCOMP UNCOMP OVCOMP UNCOMP 

SO-A3 SO-A3 SO·A4 SO-A4 

8/30/2001 8/30/2001 8/30/2001 8/30/2001 

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 

None None None None 

14.9 12.9 20.7 26.6 

0.20 0.13 0.26 0.17 

0.60 u 0.60 u 0.60 u 0.60 

2320 560 1450 1130 

316 12.8 2670 26.8 

2.8 1.8 3.5 5.4 

5.8 5.4 9.0 9.8 ----- ,--.-----___ 

3680 3580 5570 9060 --- -----
4.0 2.5 10.2 4.2 

961 828 1460 3530 

83.8 33.4 185 106 

0.030 J 0.020 UJ 0.090 J 0.040 

7.7 6.5 9.9 17.6 
-· 

514 J 438 J 649 J 2180 

1.0 UJ 1.0 UJ 1.0 UJ 1.0 

1.0 u 1.0 u 1.0 u 1.0 

98.0 u 98.5 u 98.4 u 98.5 

MT-SO·A6- MT-SO-A6-

OVCOMP UNCOMP 

SO-A6 SO-A6 

9/5/2001 9/5/2001 
-

0.0-0.0 0.0-0.0 

None None 

24.2 152 

0.34 J 0.25 

u 0.60 u 0.60 

565 667 

480 81.2 
- ---f-----

4.9 2.5 ----~-
8.9 5.8 

8020 6120 
-r----f-- -----

6.3 3.3 

2540 1380 

101 59.2 
-----

J 0.17 0.060 

17.0 8.9 

J 1040 J 695 -
UJ 1.0 UJ 1.0 

u 1.0 u 1.0 ----
u 97.9 u 98.6 

·--
1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 

10.3 5.7 4.7 3.6 14.5 14.4 

19.2 14.5 12.0 23.3 24.4 25.7 

2.2 u 2.1 u 2.1 u 2.2 u 2.1 u 28.0 -
8.82 7,75 7.78 6.4 8.29 5.55 

395.3 387.8 391.5 442.1 356.7 476.7 -~ 
5.5 u 5.2 u 5.2 ul 5.5 u 85.0 5.2 

U • Not detected; UJ • Detection limit approximate; J • Quantitalion approximate; • - From dilution analysis; 
R - Rejected; NA- Not Analyzed; EMPC •Est.Max. Possible Cone.; EB• Analyte detected in equipment blank 

UJ 1.1 

10.2 

16.1 

2.1 

5.39 

285 

u 5.4 

MT-SO-A7- IMT-SO-A7-
OVCOMP UNCOMP 

----
SO-A7 SO-A7 

-----
8/31/2001 8/31/2001 

·--
0.0-0.0 0.0-0.0 

--
None None 

48.5 24 2 
--------

UJ 0.27 UJ 0.41 J 
-------· - I----- ---~--
u 0.60 u 0.60 u 

988 735 - ---------- -~ 
563 174 

----- ---- --~- -

2.6 3.4 
- ----- --1----

13.1 15.9 
-- ----------

4460 6710 
-- --- ----------- -

24.7 7.3 --
1090 1440 

72.4 58.7 --·-----c-
J 0.57 0.050 J --

15.4 11.0 

J 373 J 397 J 

UJ 1.0 UJ 1.0 UJ 

u 1.0 u 1.0 u - --f----

u 98.5 u 97.9 u 
--

UJ 1.1 UJ 1.1 UJ 
--- - -----

10.6 11.8 --~---
u 45.1 38.6 

-----
u 2.2 UJ 2.2 UJ 

- ._____ 
6.43 8.06 ------- ------

408.9 346.3 ---u 5.4 u 5.6 u 



MT-TB-
Sample Number 0B2901 

Sarrple Location Blank 
Date Salll)led 8129/2001 
lnten,al 0.0-0.0 

QC Identifier Trip Blank 

Volatlle Organic Analysis (UG/L) 

1, 1, 1-Trlchloroelhane 10 u 
1, 1,2,2-Tetrachloroelhane 10 u 
1, 1,2-Trichloro-1,2,2-trifluoroethane 10 u 
1, 1,2-Trichloroelhane 10 u 
1, 1-Dichloroethane 10 u 
1, 1-Dichloroelhene 10 u 
1,2.4-Trichlorobenzene 10 u 
1,2-Dibromo-3-chloropropane R 

.---- -----------------
1,2-Dibromoethsne 10 u 
1,2-Dichlorobenz- 10 u 
1,2-Dichloroelhane 10 u 
1,2•Dichloropropane 10 u 
1,3-Dichlorobenzene 10 u 
1,4-Dichlorobenzene 10 u 
2-Bulanone 10 u 
2-Hexanone 10 u 
4-Melhyt-2-Pentanone 10 u 
Acetone 10 UJ 

Benzene 10 u 
Bromodichloromethane 10 u 
Bromoform 10 u ---- ------
Brornomelhane 10 u 
Carbon Disulfide 10 u 
Carbon Tetrachloride 10 u 
Chlorobenzene 10 u --- ---·-----·--- -
Chloroethane 10 u 
Chloroform 10 u 
Chloromelhane 10 UJ 

cis-1,2-Dichloroethene 10 u 
cis-1,3-Dlchloropropene 10 u 
Cyclohexane 10 u 
Oibromoclllor0111elhane 10 u 
Oichlorodlfluor0111ethane 10 UJ 

1 of6 

MT-SL-
RB01 

Blank 

8/30/2001 

0.0-0.0 
Ironsa1e 
Blank 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

R 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 

10 u 
10 u 
10 u 
10 u 
10 UJ 

( 
BLANK ANALYTICAL RESULTS • AQUEOUS UNITS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL- MT-SL-TB- MT-SL· 
RB02 RB-03 091101 RB04 

Blank Blank Blank Blank 

8/30/2001 914/2001 9111/2001 911712001 

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 
Ironsa1e Ir<Insate Ironsa1e 
Blank Blank Trip Blank Blank 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

R R R R 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 UJ 7 J 10 u 5 J 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 2 J 10 u 
10 UJ 10 UJ 250 UJ 10 UJ 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 UJ 10 VJ 250 UJ 10 UJ 

MT-SL-
TB091701 

Blank 

9117/2001 

0.0-0.0 

Trip Blank 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

R 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2 J 

250 UJ 

10 u 
10 u 
10 u 
10 u 

250 UJ 

U - Not detected; UJ • Detection limit approximate; J - Quantitatlon approximate; • • From dilution analysis; 
R - Rejected; NA. Not Analyzed; EMPC • Est. Max. Possible Cone.; EB - Analyte detected In equipment blank 

( 



MT-TB-
Sample Number 082901 

Sample Location Blank 

Dale Sampled 8/29/2001 
----- -

Interval 0.0-0.0 
----- ---~--

QC Identifier Trip Blank 

Ethyl benzene 10 u - ------
lsopropylbenzene 10 u 
Methyl Acetate 10 u 
Methyl tert-Butyl Ether 10 u 
Methylcyclohexane 10 u 
Methylene Chlonde 1 J 

Styrene 10 u 
T etrachloroethene 10 u 
Toluene 10 u 
Total Xylenes 10 u 
trans-1.2-Dichloroethene 10 u 
trans-1,3-Dichloropropene 10 u 
Trichloroethene 10 u 
Trichloronuoromethane 10 u 
Vinyl Chloride 10 u 
Semtvolatlle Organic Analysis (UG/L) 

1, 1'-Biphenyl NA 

2,2'-oxybis(1-Ghloropropane) NA 

2.4,5-Trichlorophenol NA 

2. 4. 6-T richlorophenol NA 

2,4-Dochlorophenot NA ,,_ 
2,4-Dimethylphenol NA 

-~ ------------~ 
2,4-Dlnitrophenol NA 

2,4-Dinitrotoluene NA -- ------ ---

2.6-Dinitrotoluene NA 

2-Chloronaphthalene NA 
2-Chlorophenol NA 
2-Methylnaphthalene NA 
2-Methylphenot NA 

2-Nllroanlllne NA 

2•Nitrophenol NA 

3,3'-Dichlorobenzldlne NA 

3-Nitroanlline NA 

4,6-Dlnitro-2-rnethylphenot NA 

2 of6 

MT-SL-
RB01 

Blank 

8/30/2001 

0.0--0.0 
IH1nsa1e 
Blank 

10 u 
10 u 
10 u 
10 u 
10 u 

1 J 

10 u - --
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 - _lJ --
10 ___lJ 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
25 u 
25 u 

BLANK ANALYTICAL RESULTS • AQUEOUS UNITS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL· MT-SL-TB• MT-SL· 
RB02 RB--03 091101 RB04 

Blank Blank Blank Blank 

8130/2001 9/4/2001 9/11/2001 9/17/2001 

0.0--0.0 0.0--0.0 0.0--0.0 0.0--0.0 
IRlnsate I1<1nsate I1<1nsate 
Blank Blank Trip Blank Blank 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

1 J 10 u 2 J 2 J 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u R 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

"---
10 u 10 u 10 u 10 u 

10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 UJ 

25 UJ 25 u NA 25 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 

- ---~ UJ 25 UJ NA 25 u 
10 UJ 10 u NA 10 u 

~-

10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
25 UJ 25 u NA 25 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
25 UJ 25 u NA 25 u 
25 UJ 25 UJ NA 25 u 

MT-SL-
TB091701 

Blank 

9/17/2001 

0.0--0.0 

Trip Blank 

10 u 
10 u 
10 u 
10 u 
10 u 
3 J 

10 u 
10 u 
10 u 

R 

10 u 
10 u 
10 u 
10 u 
10 u 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

U - Not detected; UJ - Detection limit approximate; J • Quantltatlon approximate; • - From dilution analysis; 

R - Rejected; NA - Not Analyzed; EMPC - Est. Max. Possible Cone.; EB - Analyte detected In equipment blank 



MT-TB-
Semple Number 082901 

Sample Location Blank 

Date Sampled 8/29/2001 

Interval 0.0-0.0 

QC Identifier Trip Blank 

4-Bromophenyt-phenytether NA 
4-Chloro-3-methylphenot NA 
4-Chloroanillne NA --~---------
4-Chlorophenyt-phenytether : NA 
4-Methytphenol NA 
4-Nltroaniline NA 
4-Nilrophenol NA 
Acenaphlhene NA 
Acenephlhylene NA 
Acetophenone NA 
Anthracene NA 

- - - ----·-· ----·- ·--
Atrazlne NA 
Benzaldehyde NA 
Benzo(a)anlhracene NA 
Benzo(a)pyrene NA 
Benzo(b )fluoranthene NA 
Benzo(g,h,i)perytene NA 
Benzo(k)fluoranthene NA 
8is(2-Chloroethoxy)methane NA 
8Is(2-Chloroethyt)elher NA 
bls(2-Elhylhexyl)phlhalate NA 

---- --· - -------· --- ----· ~ 
Bulylbenzytphthalate NA 
Caprolactam NA 
Cetbazole NA 
Chrysene NA 
Oi-n-Bulylphthalale NA 

0I-n-octylphlhalale NA 
Olbenzo{a,h)anthracene NA 

Oibenzofuran NA 
Oiethylphthalate NA 

Oimethytphthalate NA 
Fluorantheoe NA 
Fluorene NA 
Hexachlorobenzene NA 
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MT-SL· 
RB01 

Blank 

8/30/2001 

0.0-0.0 
INlnS818 
Blank 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
3 J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2 J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BLANK ANALYTICAL RESULTS • AQUEOUS UNITS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT•SL· MT-SL- MT-SL-TB- MT-SL-
RB02 RB-03 091101 RB04 

Blank Blank Blank Blank 

8/30/2001 9/4/2001 9/11/2001 9/17/2001 

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 
IRlnsate [Rlnsaie , ... nsa,e 
Blank Blank Trip Blank Blank 

10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
25 UJ 25 u NA 25 u 
25 UJ 25 u NA 25 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 UJ NA 10 UJ 

2 J 10 UJ NA 2 J 

10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 UJ NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 

1 J 2 J NA 1 J 

10 UJ 10 u NA 10 u 
10 UJ 10 UJ NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 
10 UJ 10 u NA 10 u 

MT-SL· 
TB091701 

Blank 

9117/2001 

0.0-0.0 

Trip Blank 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 

U - Not detected; UJ - Detection limit approximate; J - Quantltation approximate; •. From dilution analysis; 
R • Rejected; NA• Not Analyzed; EMPC • Est. Max. Possible Cone.; EB• Analyte detected In equipment blank 

( 



MT-TB-
Safll)le Number 082901 

---

Safll)le Location Blank 
--

Oale Safll)led 8/29/2001 -----
lnlerval 0.0-0.0 
- -- ---

QC Identifier Trip Blank 

Hexachlorobuladiene NA -·- -- -·-
Hexachlorocyclopenladiene NA 
Hexachloroethane NA 
lndeno(1,2,3-cd)pyrene NA 
lsophorone NA 
N-Nitroso-di-n-propytamine NA -----
N-Nilroso-diphenylamine NA 

----- -----
Naphthalene NA 
Nilrobenzene NA 
Penlachlorophenol NA 
Phenanlhrene NA 
Phenol NA 
Pyrene NA 

Pesticide/PCB Analysis (UGILI 

4,4'-000 NA -
4,4'-00E NA ---- --
4,4'-00T NA 
Aldrin NA 
alpha-BHC NA 
-· ·---~·--- - --

alpha-Chlordane NA 
Aroclor-1016 NA 
-· 
Aroclor-1221 NA 
Aroclor-1232 NA 
Aroclor-1242 NA •. 
Aroclor-1248 NA 

------ ------- --- --
Arodor-1254 NA 
Aroclor-1260 NA 
bela•BHC NA --
della•BHC NA 
Dleldrln NA 

-
Endosulfan I NA 
Endosulfan II NA 
Endosulfan Sulfate NA ----- -----·-· 

Endrin NA 

4 of 6 

MT-SL-
RB01 

Blank 

8/30/2001 

0.0-0.0 
IKmsate 
Blank 

10 

10 

10 
-

10 

10 

10 

10 

10 

10 

25 

10 

10 

10 

0.10 

0.10 

0.10 

0.050 

0.050 

0.60 

1.0 

2.0 

1.0 

1.0 

1.0 
----

1.0 

1.0 

0.050 

0.050 

0.10 

0.050 

0.10 

0.10 

0.10 

BLANK ANALYTICAL RESULTS • AQUEOUS UNITS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL- MT-SL-TB- MT-SL-
RB02 RB-03 091101 RB04 

Blank Blank Blank Blank 

8/30/2001 9/4/2001 9/11/2001 9/17/2001 

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 
I1,msale IRonsate - ,~insate 
Blank Blank Trip Blank Blank 

u 10 UJ 10 u NA 10 u ---- ~ 

u 10 UJ 10 u NA 10 u 
u 10 UJ 10 u NA 10 u 
u 10 UJ 10 UJ NA 10 u 
u 10 UJ 10 u NA 10 u 
u 10 UJ 10 u NA 10 u 
u 10 UJ 10 u NA 10 u 
u 10 UJ 10 u NA 10 u 
u 10 UJ 10 u NA 10 u 
u 25 UJ 25 u NA 25 u 
u 10 UJ 10 u NA 10 u 
u 2 J 10 u NA 10 u 
u 10 UJ 10 u NA 10 u 

u 0.10 UJ 0.10 UJ NA 0.10 u 
u 0.10 UJ 0.10 UJ NA 0.10 u 
u 0.10 UJ 0.10 UJ NA 0.10 u 
u 0.050 UJ 0.050 UJ NA 0.050 u 
u 0.050 UJ 0.050 UJ NA 0.050 u 

0.050 UJ 0.050 UJ NA 0.050 u 
u 1.0 UJ 1.0 UJ NA 1.0 u 
u 2.0 UJ 2.0 UJ NA 2.0 u 
u 1.0 UJ 1.0 UJ NA 1.0 u 
u 1.0 UJ 1.0 UJ NA 1.0 u 
u 1.0 UJ 1.0 UJ L~ 1.0 u 
-~- -->---- - ~-- t----

u 1.0 UJ 1.0 UJ NA 1.0 u 
u 1.0 UJ 1.0 UJ NA 1.0 u -- . 

u 0.050 UJ 0.050 UJ NA 0.050 u 
~--

u 0.050 UJ 0.050 UJ NA 0.050 u 
u 0.10 UJ 0.10 UJ NA 0.10 u 
u 0.050 UJ 0.050 UJ NA 0.050 u 
u 0.10 UJ 0.10 UJ \ NA 0.10 u 
u 0.10 UJ 0.10 UJ NA 0.10 u 
u 0.10 UJ 0.10 UJ NA 010 u 

MT-SL-
TB091701 

Blank 

9/17/2001 

0.0-0.0 

Trip Blank 

NA 
NA 

~ 
NA 
NA 
NA 

~ 
NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
'--

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

U • Not detected; UJ - Detection limit approximate; J - Quantitatfon approximate; • • From dilution analysis; 
R - Rejected; NA - Not Analyzed; EMPC - Est. Max. Possible Cone.; EB - Analyte detected In equipment blank 



MT-TB-
Sample Nurrber 082901 
Sample Location Blank 

Date Sampled 8/29/2001 
Interval 0.0-0.0 

QC Identifier Trip Blank 

Endrln Aldehyde NA 
Endrin Ketone NA 
gamma-BHC NA 
gamma-Chlordane NA 
Heptachlor NA - ---·----

I Heptachlor Epoxide NA 
Methoxychlor NA 
Toxaphene NA 
DIOxln Analysis (PG/L) 

1,2,3,4,6,7 ,8-HpCOD NA 
1,2,3,4,6, 7 .8-HpCOF NA 
1,2,3,4, 7 ,8.9-HpCOF NA 
1,2,3,4,7 ,B-HxCOO NA 

..!_,2,3,4,7,8-HxCDF NA 
1,2,3,6, 7 ,8-HxCDD NA 

1,2,3,6,7,8-HxCDF NA 

1,2,3.7 ,8,9-HxCOD NA 

1,2,3,7,8,9-HxCDF NA 

1,2,3, 7,8-PeCDD NA 

1,2,3, 7,8-PeCDF NA 

2,3,4,6,7,8-HxCDF NA 

2,3,4,7,8-PeCDF NA 

2,3,7,8-TCDD NA 
---- . ---·---

2,3,7 ,8-TCDF NA 

OCDD NA 

OCDF NA 

Total HpCDD NA 

Total HpCDF NA 

Total HxCDD NA 

Tola! HxCDF NA 
Total PeCDD NA -- ---------- ·---- ----
Total PeCOF NA 

TotalTCDD NA 
Total TCDF NA 

5of6 

MT-SL-
RB01 

Blank 

8/30/2001 

0.0-0.0 
IMlnS81e 

Blank 

0.10 u 
0.10 u 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0,50 u 

5.0 u 

5,1 u 
3.3 u 
42 u 
3.2 u 
22 u 
3.3 u 
2.2 J 

3.2 EMPC 

4.3 J 

2.4 EMPC 

2.5 u 
2.4 u 
2.4 u 
2.2 u ... 

1.5 u 
20.2 J 

3.6 EMPC 

5.1 UJ 

3,7 UJ 

3.2 EMPC 

6.5 J 

2.4 EMPC 

2.4 UJ 

5.5 EMPC 

11.8 EMPC 

BLANK ANALYTICAL RESULTS - AQUEOUS UNITS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL- MT-SL-TB- MT-SL-
RB02 RB-03 091101 RB04 

Blank Blank Blank Blank 

8/30/2001 9/4/2001 9/11/2001 9/17/2001 

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 
IRlnsate [Klnsate [Ktnsate 
Blank Blank Trip Blank Blank 

0.10 UJ 0.10 UJ NA 0.10 u 
0.10 UJ 0.10 UJ NA 0.10 u 

0.050 UJ 0.050 UJ NA 0.050 u 
0.050 UJ 0.050 UJ NA 0.050 u 
0.050 UJ 0.050 UJ NA 0.050 u 
0.050 UJ 0,050 UJ NA 0.050 u 
0.50 UJ 0.50 UJ NA 0.50 u 

5.0 UJ 5.0 UJ NA 5.0 u 

6.8 u 5.4 J NA 13.0 J 

42 u 1.5 EMPC NA 8.8 EMPC 

5.2 u 1.4 u NA 9.9 EMPC 

4.5 u 1,3 u NA 6.9 J 

2.9 UJ 1.4 EMPC NA 6.3 EMPC 

4,6 u 1.3 u NA 6.3 J 

2.9 u 0.90 u NA 2.3 u 
4.5 u 1,3 u NA 10.4 J 

3.5 u 1,0 u NA 12.2 J 

3.5 u 1,7 u NA 5.2 J 

2.5 u 1.3 u NA 4.6 EMPC 

2.8 u 2.4 u NA 6.7 EMPC 

2.5 u 2.2 EMPC NA 6.9 EMPC 

2.7 u 1.2 u NA 2.3 u 
·-- ... 

2.4 u 0.80 u I NA 1.7 u 
10.4 u 24.4 J NA 39,0 J 

6.0 EMPC 3.1 u NA 21.4 J 

6.8 UJ 8.8 J NA 13.0 J 

4.6 UJ 1.5 EMPC NA 18.7 EMPC 

6.7 EMPC 1.3 UJ NA 23.6 J 

3.0 UJ 3.7 EMPC NA 19.3 J 

3.5 UJ 4.0 J NA 5.2 J 

2.5 UJ 2.2 EMPC NA 11.5 EMPC 

2.7 UJ 2.4 EMPC NA 2.3 UJ 

4.7 EMPC 2.0 EMPC NA 1.7 UJ 

MT-SL· 
TB091701 

Blank 

9/17/2001 

0.0-0.0 

Trip Blank 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 

U - Not detected; UJ • Detection limit approximate; J - Quantltatlon approximate; • - From dilution analysis; 
R • Rejected; NA - Not Analyzed; EMPC - Est. Max. Possible Cone.; EB - Analyte detected in equipment blank 



MT-TB-
Sample Number 082901 

Sample Localion Blank 

Date Sa~ed 8/29/2001 ---- ---------- -~--· 
Interval 0.0-0.0 

QC Identifier Trip Blank 

Toxicity Equivalency 

!~-~•taf Analysts (UG/L) 

Aluminum 
---

Anlimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper L -----------
Iron 

lead 

Magnesium 
--------
Manganese 

Mercury 
·- -

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Sol 6 

MT-SL-
RB01 

Blank 

8/30/2001 

0.0-0.0 
-

Rlnsate 
Blank 

NA 3.4 J 

NA 45.7 u 
NA 3.7 u 

-· 
NA 5.0 u 
NA 2.0 u 
NA 0.10 u 
NA 3.0 u 
NA 25.3 B 

NA 5.0 u 
NA 1.8 u 

- --~ -- -- -··-·--

NA 2.2 u 
- --

NA 19.7 B 

NA 3.0 u 
NA 75.9 u 
NA 1.2 u 
NA 0.20 u 
NA 4.0 u 
NA 21.9 u 
NA 5.0 u 
NA 5.0 u 
NA 490 u 
NA 5.7 u 
NA 3.2 u 

-· 
NA 21.0 

BLANK ANALYTICAL RESULTS • AQUEOUS UNITS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL- MT-SL- MT-SL-TB- MT-SL-
RB02 RB-03 091101 RB04 

Blank Blank Blank Blank 

8130/2001 9/4/2001 9/11/2001 9/17/2001 

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 

IRinsate Rinsate Rinsate 
Blank Blank Trip Blank Blank 

0.00060 J 1.2 J NA 14.0 J 

45.7 u 45.7 u NA 45.7 u 
3.7 u 3.7 u NA 3.7 u 
5.0 u 5.0 u NA 5.0 u 
2.0 u 2.0 u NA 2.0 u 

0.10 u 0.10 u NA 0.10 u 
--· 

3.0 u 3.0 u NA 3.0 u 
40.1 u 43.5 u NA 10.7 u 

5.0 u 5.0 u NA 5.0 u 
___ __1_:11 u 1.8 u NA 1.8 u ---- - - ---~ 

2.2 u 2.2 u NA 2.2 u 
28.7 J 26.9 J NA 17.1 u 

3.0 UJ 3.0 UJ NA 3.0 UJ 

75.9 u 75.9 u NA 75.9 u 
1.2 u 1.2 u NA 4.5 

0.20 UJ 0.20 UJ NA 0.20 UJ 

4.0 u 4.0 u NA 4.0 u 
21.9 UJ 24.2 J NA 21.9 UJ 

5.0 UJ 5.0 UJ NA 5.0 u 
5.0 u 5.0 u NA 5.0 u 

490 u 490 u NA 490 u 
5.7 UJ 5.7 UJ NA 7.5 UJ 

3.2 u 3.2 u NA 3.2 u 
17.1 18.8 l NA 8.5 u 

MT-SL-
TB091701 

Blank 

9/17/2001 

0.0-0.0 

Trip Blank 

NA 

-1~ 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA --I--

NA 
NA 

NA 
NA 
·-
NA 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; • - From dilution analysis; 
R - Rejected; NA. Not Analyzed; EMPC - Est. Max. Possible Cone.; EB - Analyte detected In equipment blank 



MT-SL-
Sample Number TB02 --~~--------- --- -- ----

Sample Location Blank 

Date Sa"l)led 8/30/2001 
Interval 0.0-0.0 
QC Identifier Trip Blank 

Volallle Organic Analysis (UG/KG) 

1, 1, 1-T rtchloroelhane 250 
1, 1,2,2-Tetrachloroethane 250 

1, 1,2-Trichloro-1,2,2-trifluoroethane 250 

1, 1,2-Trichloroethane 250 
1, 1-Dichloroethane 250 
1, 1-Dichloroethene 250 

1.2.4-Trichlorobenzene 250 

1.2-Dibrorno-3-chloropropane 250 

1,2-Dibrornoethane 250 

1.2•Dichlorobenzene 250' 

1,2-Dichloroethane 250 

1,2-Dichloropropane 250 

1,3-0ichtorobenzene 250 

1,4-Dichlorobenzene 250 

2-Butanone 250 

2-Hexanone 250 

4-Methyl-2-Pentanone 250 

Acetone 250 

Benzene 250 

Brornodichloromethane 250 

Brornoform 250 

Brornomethane 250 

Carbon Disulfide 250 

Carbon Tetrachloride 250 

Chlorobenzene 250 

Chloroethane 250 

Chloroform 71 
--· - ------

Chloromethane 250 

cls-1,2-Dichloroethene 250 

cls-1, 3•Dichloropropene 250 
-·--- -----·-------
Cydohexane 250 

Oibromochloromethane 250 

Dichlorodlfluoromethane 250 

Ethyl benzene 250 

1 of2 

u 
u 
u 
u 
u 
u 
u 

UJ 

u 
U. 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 

UJ 

u 

MT-SL-TB-
090401 

Blank 

9/4/2001 

0.0-0.0 

Trip Blank 

250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 UJ 

250 u 
250 u. 

- - ----1 -

250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 

74 J 

250; u 
250 u 
250 u 
250 u 
250 u 
250 UJ 

250 u 

MT-SL-TB-
090501 

Blank 

9/5/2001 

0.0-0.0 

Trip Blank 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

33 

250 

250 

250 

250 

250 

250 

250 

( 
BLANK ANALYTICAL RESULTS • SOLID UNITS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

u 
u 
u 
u 
u 
u 
u 
R 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

UJ 

u 
u 
u 
u 

UJ 

u 

U • Not detected; UJ - Detection limit approximate; J - Quantltatlon approximate; • - From dllutlon analysis; 
R - Rejected; NA- Not Analyzed; EMPC •Est.Max. Possible Cone.; EB - Analyte detected in equipment blank 

( 



BLANK ANALYTICAL RESULTS • SOLID UNITS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

MT-SL· MT-SL-TB- MT-SL·TB• 
Sample Nurrber TB02 090401 090501 

Sample Location Blank Blank Blank 
>----+-----+---I 

~-mpl-'----ed _________________ -- _ 8130/2001 9/4/2001 9/5/2001 

Interval 0.0-0.0 0.0-0.0 0.0-0.0 
------ ---------------- --------1---'------+--'---->--ac Identifier Trip Blank Trip Blank Trip Blank 

lsopropylbenzene ___ _ ___ .... 250 U 250 U 250 U 

Methyl Acetate 250 U 250 U 250 U 

Methyl tert-Butyl Ether 250 U 250 U 250 U 

Methylcyclohexane 250 U 250 U 250 U 

Methylene Chloride 250 U 250 U 250 U 

Styrene 250 U 250 U 250 U 

Tetrachloroethene 250 U 250 U 250 U 

Toluene____ _ __ _ 250 U 250 U 250 U 

Tolal Xylenes 250 U 250 U 250 U 

trans-1,2-Dichloroethene ___ --~±' --· 250 U ~ 250 U 250 U 

trans-1,3-Dlchloropropene 250 U 250 U 250 U 
-- --- ---- --- ------ ------------
Trichloroelhene 250 U 250 U 250 U 

Trichlorofluoromethane 250 U 250 U 250 U 

Vinyl Chloride 250 U 250 U 250 U 

2 of 2 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; • - From dilution analysis; 
R - Rejected; NA - Not Analyzed; EMPC • Est. Max. Possible Cone., EB - Analyte detected in equipment blank 



Sample Number voes SVOCs 

MT-SL~101-0010 21 21 
MT-SL-102-0012 23 24 
MT-SL-103-0010 21 35 

MT-SL-104-0010 24 21 
MT-SL-201-0616 87 68 
MT-SL-202-0717 78 58 
MT-SL-203-0619 83 54 
MT-SL-204-0618 87 72 

MT-SL-205-0616 82 83 

MT-SL-301-0208 87 94 

MT-SL-302-0309 89 91 

MT-SL-303-0618 83 92 

MT-SL-401-0511 SE 57 

MT-SL-402-0311 JS 43 
MT-SL-403-0510 51 78 
MT-SL-501-0020 100 99 
MT-SL-502-0012 94 96 

MT-SL-503-0012 88 93 

MT-SL-601-0711 30 39 

MT-SL-602-0509 57 32 

MT-SL-603-0007 45 91 

MT-SL-701-0217 85 77 

MT-SL-702-0011 87 83 
MT-SL-703-0215 78 61 

MT-SL-704-0207 32 33 

MT-SL-A 1-SLCOMP 

MT-SL-A2-SLCOMP 

MT-SL-DUP-01 82 5E 
MT-SL-DUP-02 

MT-SL-DUP-04 31 30 
MT-SL-DUP-05 98 97 

MT-SL-DUP-06 28 34 
MT-SL-DUP-08 

1 of 2 

( 
SLUDGE AND SOIL SAMPLE PERCENT SOLIDS RESULTS 

EE/CA FIELD INVESTIGATION 
MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

Pesticides/ 
Dioxins Metals Chromium VI Corrosivity Paint Filter PCBs 

21 24.8 29.4 32.8 32.8 
24 18.7 21.8 30.1 30.1 

35 2~ 31 31.6 31.6 
21 1H 21.1 13.1 13.1 13.1 

68 86.6 81.4 80.E 80.6 

58 85.4 82.6 55.7 55.7 

54 72.4 84.5 67.9 67.9 

72 63 72.4 55.1 55.1 

83 80 83.3 79.6 79.6 79.6 

94 93.7 92.3 89.2 89.2 

91 90.6 92.2 90.8 90.8 

92 91.9 90 92.1 92.1 

57 68.1 71.5 69 65 

43 36.4 40.5 50 50 50 
78 69.2 79.9 79.9 79.5 

99 97.E 97.3 97.2 97.2 

96 96.3 95.6 95.9 95.9 

93 90 93.2 84.6 84.6 

39 39.1 32.3 41.1 41.1 

32 39.9 27.3 43.9 43.9 

91 91.3 91.3 91 91 

77 85 89.4 86 86 

83 82 82.9 83.7 83.7 

61 82.7 81.e 82.E 82.9 

33 52 37.5 45.7 45.7 
21.7 

94.2 

5€ 75.E 82.7 75.1 75.1 

76.2 
3( 60.~ 4U 48.4 48.4 

97 97.1 97.7 97.9 97.S 

34 31.9 29.5 25.9 25.5 

17 

( 

Reactive Reactive Redox 
Sulfide 

Cyanide Sulfide Potential 

32.8 32.E 

30.1 30.1 

31.6 31.E 

13.1 13.1 

80.6 80.6 

55.7 55.7 

67.9 67.5 

55.1 55.1 

79.6 79.E 

89.2 89.2 89.2 89., 

90.8 90.8 90.8 90.f 

92.1 92.1 92.1 92.1 

69 69 69 65 

50 50 50 5( 

79.9 79.9 79.9 79.5 

97.2 97.2 97.2 97., 

95.9 95.9 95.9 95.5 

84.6 84.6 84.6 84.E 

41.1 41.1 41.1 41.1 

43.9 43.9 43.9 43.~ 

91 91 91 91 

86 86 86 BE 

83.7 83.7 83.7 83.i 

82.9 82.9 82.5 82.E 

45.7 45.7 45.7 45.i 

21.7 21.7 

94.2 94.2 

75.1 75.1 

76.2 76.2 

48.4 48.• 

97.9 9H 

25.9 25.E 

17 17 



Sample Number voes SVOCs 

MT-SO-A2-OVCOMP 87 90 

MT-SO-A2-UNCOMP 85 92 

MT-SO-A3-OVCOMP 97 95 

MT-SO-A3-UNCOMP 94 83 

MT-SO-A4-OVCOMP 92 95 

MT-SO-A4-UNCOMP 92 94 

MT-SO-A6-OVCOMP 96 96 

MT-SO-A6-UNCOMP 97 94 

MT-SO-A7-OVCOMP 94 93 
MT-SO-A7-UNCOMP 85 90 

2 of 2 

SLUDGE AND SOIL SAMPLE PERCENT SOLIDS RESULTS 
EE/CA FIELD INVESTIGATION 

MOHAWK TANNERY SITE, NASHUA, NEW HAMPSHIRE 

Pesticides/ 
Dioxins Metals Chromium VI Corrosivity Paint Filter 

PCBs 

90 90.4 91.8 92.2 92.2 

92 90.4 90.4 91.6 91.6 

95 95.4 96.2 95.5 95.5 

83 94.6 93.9 95.7 95.7 

95 85 92.3 91.1 91.1 

94 92.1 94.8 94.5 94.5 

96 95.5 95.4 95.8 95.8 

94 94.4 95.6 93.3 93.3 

93 92 94.8 92.7 92.7 

90 84.3 87.8 88.9 88.9 

Reactive Reactive Redox 
Sulfide 

Cyanide Sulfide Potential 

92.2 92., 

91.6 91.6 

95.5 95.5 

95.7 95.7 

91.1 91.1 

94.5 94.: 

95.8 95.8 

93.3 93.3 

92.7 92.7 

88.9 88.9 



APPENDIX H 

HISTORICAL AERIAL PHOTOGRAPH OF MOHAWK TANNERY SITE 



-

AERIAL PHOTOGRAPH OF MOHAWK TANNERY (DATE UNKOWN) APPENDIX H 

MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 
ORAM,1 BY: D. W. MACOOUGALL REV.: 0 

I • ti TETRA TECH NUS, INC. 

CHEa<ED BY: S. VETERE DA 1E: APRIL 2002 

SCAI.£: AS SHOWN rtifl DWG\4111\1010\APP..Jt.DWG 

55 Jonspin Road Wilmington, MA 01887 
(978)658-7899 

Origi,,als in color. 



APPENDIX I 

-- WETLAND DELINEATION SUPPORTING INFORMATION 



-

-

PROJECT TITLE: Mohawk Tannery Site 

DELINEATORS(S): K.O'Neill/M. Croot 

TRANSECT: A3 

DATE: 1110101 

PLOT: A3wet 

VEGETATION Stratum and Species DOMINANCE PERCENT DOM NWI STATUS 

Acer rubrum 

Platanus occidentalis 

Cornus amomum 

Carex lurida 

Onoclea sensibilis 

C. crinita 

Osmunda cinnamomea 

Wet= wetland plot 

HYDROPHYTES 

1 3 1 
OBL FACW FAC *OTHER 

Hydrophytes Subtotal (A): 5 

RATIO DOMINANCE 

20/25 

5/25 

1n 

22/46 

17/46 

5/46 

2/46 

80 

20 

100 

48 

37 

11 

4 

NON-HYDROPHYTES 

FAC FACU 

* 

* 

* 

* 

* 

Non-hydrophytes Subtotal (B): O 

PERCENT HYDROPHYTES (1 00A/A+B): 100% 

HYDROLOGY 

0 RECORDED DATA 

Stream, lake, or tidal gage 

Aerial photography 

Other 

0 NO RECORDED DATA 

0 OBSERVATIONS: 

Identification: 
Identification: 
Identification: 

UPL 

FAC 

FACW-

FACW 

OBL 

FACW 

OBL 

FACW 

Depth to Free Water: 5" 
-------------------------------ill 

Depth to Saturation (including capillary fringe): O" 
---------------------al 

Altered Hydrology (explain): None, slightly concave area of floodplain 

C8:l Inundated cg] Saturated in C8:l Water Marks 
upper 12" 

0 Other 

1 of 2 

D Drift Lines D Sediment 
Deposits 

D Drainage 
Patterns within 
Wetland 



SOIL Sketch landscape position of this plot. Indicate relative position of other plot(s) and the 
wetland flag if not on plan. 

Submission of photo of plot is encouraged 

DEPTH HORIZON MATRIX 
COLOR 

0-6" 0 5 yr 2.5/2 

6-18" A 5 yr. 2.5/1 

HYDRIC SOIL IN0ICATOR(S): 

OPTIONAL SOIL DATA 

Taxonomic subgroup: typic fluvaquent 
Soil drainage class: very poorly drained 
Depth to active water table: 5" 
NTCHS hydric soil criterion: 

CONCLUSIONS 

Yes 

Hydrophytic vegetation criterion met? C8l 

Hydric soils criterion met? C8l 
Wetland hydrology criterion met? l:8J 

IS THIS DATAPOINT IN A l:8J 
WETLAND? 

PROJECT TITLE: Mohawk Tannery 

No 

• 
• 
• 
• 

2 of 2 

REDOXIMORPHIC 
FEATURES (color, 

abundance, size, 
contrast) 

REFERENCES(S) 

NEIWPCC, July 1998 

REFERENCE(S) 

COMMENTS (USDA texture, 
nodules, concretions, masses, 

pore linings, retrictive layers, root 
distribution, soil water, etc. 

Organic muck with sand 
water marks indicate that it is 
often ponded w/1-8" water. 

Organic muck 

Soil Survey Hillsborough County 
Eastern Part 1981 
USACOE 1991. Soil Drainage Classes 
Guidelines 

REMARKS: 

TRANSECT: A3 PLOT: A3wet 



---

-· 

PROJECT TITLE: Mohawk Tannery Site TRANSECT: A3 PLOT: A3up 

DELINEATORS(S): K.O'Neill/M. Groot 

VEGETATION Stratum and Species 

Tree Populus grandidentata 

Prunus serotina 

Shrub Acer rubrum 

Ulmus rubra 

Prunus rubra 

Herbs Polygonum cuspidatum 

Up = upland plot 

HYDROPHYTES 

1 
OBL FACW FAC *OTHER 

DATE: 1110101 

DOMINANCE PERCENT 
RATIO DOMINANCE 

10/15 67 

5/15 34 

30/62 48 

22/62 350 

10/62 16 

35/35 100 

NON-HYDROPHYTES 

3 
FAC FACU 

DOM 

* 

* 

* 

* 

* 

Hydrophytes Subtotal (A): 1 Non-hydrophytes Subtotal (B): 5 

PERCENT HYDROPHYTES (1 00A/A+B): 20% 

HYDROLOGY 

0 RECORDED DATA 

Stream, lake, or tidal gage 

Aerial photography 

Other 

0 NO RECORDED DATA 

C8l OBSERVATIONS: 

Identification: 

Identification: 

Identification: 

NWI STATUS 

FACU-

FACU 

FAC 

FACW-

FACU 

FACU-

UPL 

Depth to Free Water: >24" ------------------------------1 
>20" Depth to Saturation (including capillary fringe): ---------------------1 

Altered Hydrology (explain): Some fill in wetland area from sewer line construct 

D Inundated D Saturated in • Water Marks D Drift Lines D Sediment 
upper 12" Deposits 

0 Other None observed 

1 of 2 

D Drainage 
Patterns within 
Wetland 



SOIL Sketch landscape position of this plot. Indicate relative position of other plot{s) and the 
wetland flag if not on plan. 

Needs sketch 

Submission of photo of plot is encouraged 

DEPTH 

0-6" 

6-18" 

HORIZON 

A 

B 

HYDRIC SOIL INDICATOR(S): 

None 

OPTIONAL SOIL DATA 

MATRIX 
COLOR 

7.5 yr 3/2 

7.5 yr 3/3 

Taxonomic subgroup: Typic Udipsamments 
Soil drainage class: Drained somewhat excessive!~ 
Depth to active water table: >20" 
NTCHS hydric soil criterion: 

CONCLUSIONS 

Yes No 

Hydrophytic vegetation criterion met? • r8J 

Hydric soils criterion met? • r8J 
Wetland hydrology criterion met? • r8J 

IS THIS DATAPOINT IN A • r8J 
WETLAND? 

PROJECT TITLE: Mohawk Tannery 

2 of 2 

REDOXIMORPHIC 
FEATURES (color, 

abundance, size, contrast) 

None 

None 

REFERENCES(S) 

NEIWPCC, July 1998 

REFERENCE(S) 

COMMENTS (USDA texture, 
nodules, concretions, masses, 
pore linings, retrictive layers, 

root distribution, soil water, etc. 

Loamy sand 

Fine/medium sand 

Soil Survey Hillsborough County Eastern Part 1981 
USACOE 1991. Soil Drainage Classes Guidelines 

REMARKS: 

TRANSECT: A3 PLOT: A3 up 



PROJECT TITLE: Mohawk Tannery Site 

DELINEATORS(S): K.O'Neill/M. Croat 

TRANSECT: A3 

DATE: 1110101 

PLOT: A12 up 

VEGETATION Stratum and Species 

Acer rubrum 

Clethra alnifolia 

Viburnum recognitum 

Ulnus ruba 

Osmunda cinnamomea 

Up = upland plot 

HYDROPHYTES 

1 
OBL FACW 

3 
FAC 

Hydrophytes Subtotal (A): 4 

*OTHER 

DOMINANCE PERCENT DOM 
RATIO DOMINANCE 

80/80 

15/21 

1/21 

5/21 

55/55 

100 

71 

5 

24 

100 

NON-HYDROPHYTES 

FAC FACU 

X 

X 

X 

X 

Non-hydrophytes Subtotal (B): 0 

PERCENT HYDROPHYTES (1 00A/A+B): 100% 

HYDROLOGY 

• RECORDED DATA 

Stream, lake, or tidal gage 

Aerial photography 

Other 

• NO RECORDED DATA 

• OBSERVATIONS: 

Identification: 

Identification: 

Identification: 

UPL 

NWI STATUS 

FAC 

FAC+ 

FACW

FAC 

FACW 

Depth to Free Water: >18" -------------------------------1 
Depth to Saturation (including capillary fringe): 13" 

---------------------111 

Altered Hydrology (explain): Area may have been isolated from river high water by fill 

D Inundated D Saturated in • Water Marks D Drift Lines D Sediment 
upper 12" Deposits 

D Other 

1 of 2 

D Drainage 
Patterns within 
Wetland 



SOIL Sketch landscape position of this plot. Indicate relative position of other plot(s) and the 
wetland flag if not on plan. 

Needs sketch 

Submission of photo of plot is encouraged 

DEPTH HORIZON MATRIX 
COLOR 

0-6" 1 0 yr 2/2 

6-18" 10 yr. 6/8 

HYDRIC SOIL INDICATOR(S): 

None 

OPTIONAL SOIL DATA 

Taxonomic subgroup: Fluventic Dystrochrepts 
Soil drainage class: well drained 
Depth to active water table: >18" 
NTCHS hydric soil criterion: 

CONCLUSIONS 

Yes No 

Hydrophytic vegetation criterion met? (2J 

Hydric soils criterion met? • 
Wetland hydrology criterion met? • 
IS THIS DATAPOINT IN A C2J 
WETLAND? 

1 PROJECT TITLE: Mohawk Tannery 

D 

C2J 
C2J 

D 

REDOXIMORPHIC COMMENTS (USDA texture, 
FEATURES (color, nodules, concretions, masses, 

abundance, size, contrast) pore linings, retrictive layers, root 
distribution, soil water, etc. 

None noted- Loamy sand 

Sand 

REFERENCES(S) 

REFERENCE(S) 

Soil Survey, Eastern Part of Hillsborough County 1981 
1991 USACOE 1991. Soil Drainage Classes Guidelines 

REMARKS: 

TRANSECT: A 12 PLOT: A 12 up 

2 of 2 



--

PROJECT TITLE: Mohawk Tannery Site 

DELINEATORS(S): K.O'Neill/M. Croot 

VEGETATION Stratum and Species 

Tree Acer rubrum 

Shrubs 

Viburnum recognitum 

Rhododendron viscosum 

Cornus amomum 

Osmunda cinnamomea 

Impatiens capensis 

Peltandra virginica 

Wet = wetland plot 

HYDROPHYTES 

3 2 
OBL FACW FAC *OTHER 

TRANSECT: A 12 

DATE: 1110101 

DOMINANCE 
RATIO 

65/65 

15/29 

8/29 

6/29 

55/55 

5/30 

10/30 

PERCENT 
DOMINANCE 

100 

52 

28 

21 

100 

17 

33 

NON-HYDROPHYTES 

FAC FACU 

PLOT: A12 wet 

DOM 

X 

X 

X 

X 

X 

X 

X 

UPL 

NWI STATUS 

FAC 

FAC

OBL 

FACW 

OBL 

FACW 

OBL 

Hydrophytes Subtotal (A): 6 Non-hydrophytes Subtotal (8): 0 

HYDROLOGY 

0 RECORDED DATA 

Stream, lake, or tidal gage 

Aerial photography 

Other 

0 NO RECORDED DATA 

1:8) OBSERVATIONS: 

PERCENT HYDROPHYTES (100A/A+B): 100% 

Identification: 

Identification: 

Identification: 

Depth to Free Water: 1 O" ------------------------------1 
Depth to Saturation (including capillary fringe): 6" ----------------------1 
Altered Hydrology (explain): 

1:8) Inundated C8l Saturated in • Water Marks D Drift Lines D Sediment 
upper 12" Deposits 

D Other 

1 of 2 

D Drainage 
Patterns within 
Wetland 



SOIL Sketch landscape position of this plot. Indicate relative position of other plot(s) and the 
wetland flag if not on plan. 

Submission of photo of plot is encouraged 

DEPTH HORIZON MATRIX 
COLOR 

0-8" 

8-20" 

10 yr 2/1 

10 yr 3/2 

HYDRIC SOIL INDICATOR(S): 

OPTIONAL SOIL DATA 

Taxonomic subgroup: Typic Fluventic 
Soil drainage class: Very pporly drained 
Depth to active water table: Surface, O" 
NTCHS hydric soil criterion: 

CONCLUSIONS 

Yes 

Hydrophytic vegetation criterion met? C8J 

Hydric soils criterion met? C8J 
Wetland hydrology criterion met? C8J 

IS THIS DATAPOINT IN A C8J 
WETLAND? 

PROJECT TITLE: Mohawk Tannery 

No 

C 

0 

• 
• 

2 of 2 

REDOXIMORPHIC 
FEATURES (color, 

abundance, size, contrast) 

REFERENCES(S) 

REFERENCE(S) 

COMMENTS (USDA texture, 
nodules, concretions, masses, 

pore linings, retrictive layers, root 
distribution, soil water, etc. 

Organic muck w/sand 

Organic muck w/sand 

Hillsborough County Soil Survey 1981 
USACOE 1991. Soil Drainage Classes Guidelines 

REMARKS: 

TRANSECT: A12 PLOT: A12 wet 



-

-

PROJECT TITLE: Mohawk Tannery Site 

DELINEATORS(S): K. O'Neill/M. Croot 

VEGETATION Stratum and Species 

Tree Acer rubrum 

Shrub Clethra alrifolia 

Herb 

Onoclea sensibilis 

Unidentified WL grass 

Sagitarria latifolia 

Peltandra virginica 

wet = wetland plot 

HYDROPHYTES 

1 
OBL FACW 

2 
FAC *OTHER 

TRANSECT: 83 PLOT: B3wet 

DATE: 7/11/01 

DOMINANCE PERCENT DOM NWI STATUS 
RATIO DOMINANCE 

72172 100 * FAC 

5/5 100 X FACT 

30/52 58 X FAXW 

18/52 35 X * 

3/52 6 OBL 

1/52 2 OBL 

NON-HYDROPHYTES 

FAC FACU UPL 

Hydrophytes Subtotal (A): 3 Non-hydrophytes Subtotal (B): O 

HYDROLOGY 

0 RECORDED DATA 

Stream, lake, or tidal gage 

Aerial photography 

Other 

0 NO RECORDED DATA 

[8J OBSERVATIONS: 

PERCENT HYDROPHYTES (100A/A+B): 100% 

Identification: 

Identification: 

Identification: 

Depth to Free Water: 12" 
-------------------------------11 

Depth to Saturation (including capillary fringe): 5" _____________________ , 
Altered Hydrology (explain): None observed 

---------------------------111 

0 Inundated 

[8J Other 

C8l Saturated in C8l Water Marks 
upper 12" 

HsS Odor 

1 of 2 

C8l Drift Lines C8l Sediment 
Deposits 

C8l Drainage 
Patterns within 
Wetland 



SOIL Sketch landscape position of this plot. Indicate relative position of other plot(s) and the 
wetland flag if not on plan. 

Submission of photo of plot is encouraged 

DEPTH HORIZON MATRIX 
COLOR 

0-1" 0 

1-18" 1 o yr. 3/1 

HYDRIC SOIL INDICATOR(S): 

II H28 odor w/in 12" 

OPTIONAL SOIL DATA 

Taxonomic subgroup: Typic Fluvaquent 
Soil drainage class: very poorly drained 
Depth to active water table: 12" 
NTCHS hydric soil criterion: I 

CONCLUSIONS 

Yes No 

Hydrophytic vegetation criterion met? !SJ • 
Hydric soils criterion met? 

Wetland hydrology criterion met? 

IS THIS DATAPOINT IN A 
WETLAND? 

PROJECT TITLE: Mohawk Tannery 

n 
LJ 

• 

2 of 2 

REDOXIMORPHIC 
FEATURES (color, 

abundance, size, 
contrast) 

None 

REFERENCES(S) 

NEIWPCC, July 1988 

REFERENCE(S) 

COMMENTS (USDA texture, 
nodules, concretions, masses, 

pore linings, retrictive layers, root 
distribution, soil water, etc. 

Leaf litter 

Organic muck w/sand 

Hillsborough County Soil Survey Eastern Part 
USACOE, 1991 Soil Drainage Classes Guidance 

REMARKS: 

Swale is open/connected to the Nashua River 

TRANSECT: 83 PLOT: 83 wet 



-
PROJECT TITLE: Mohawk Tannery Site TRANSECT: 83 PLOT: 83 up 

DELINEATORS(S): K.O'Neill/M. Croot DATE: 1110101 

VEGETATION Stratum and Species DOMINANCE PERCENT DOM NWI STATUS 
RATIO DOMINANCE 

Trees Ulnus ruba 65/65 100 * 

Shrubs 

Viburnum recognitum 12/12 100 * 

Unidentified upland grass* 80/83 96 * 

Onoclea sensibilis 

*only observed in upland areas 

HYDROPHYTES 

1 
OBL FACW 

1 
FAC 

Hydrophytes Subtotal (A): 2 

HYDROLOGY 

0 RECORDED DATA 

Stream, lake, or tidal gage 

Aerial photography 

Other 

0 NO RECORDED DATA 

0 OBSERVATIONS: 

*OTHER 

3/83 4 

NON-HYDROPHYTES 

1 
FAC FACU 

* 

Non-hydrophytes Subtotal (B): 1 

PERCENT HYDROPHYTES (1 00A/A+B): 50% 

Identification: 

Identification: 

Identification: 

FAC 

FACW-

FACU 

FACW 

UPL 

Depth to Free Water: >18" 
-----------------------------.111 

Depth to Saturation (including capillary fringe): >18" 
----------------------,11 

Altered Hydrology (explain): None --------------------------1 

• Inundated D Saturated in • Water Marks D Drift Lines D Sediment 
upper12" Depos~s 

D Other 

1 of 2 

D Drainage 
Patterns within 
Wetland 



SOIL Sketch landscape position of this plot. Indicate relative position of other plot(s) and the 
wetland flag if not on plan. 

Submission of photo of plot is encouraged 

DEPTH 

0-68" 

6-18" 

HORIZON 

HYDRIC SOIL INDICATOR(S): 

None 

OPTIONAL SOIL DATA 

MATRIX 
COLOR 

10 yr 3/2 

10 yr 3/2 

Taxonomic subgroup: Fluventic Dystrochrepts 
Soil drainage class: Well drained 
Depth to active water table: >18" 
NTCHS hydric soil criterion: 

CONCLUSIONS 

Yes No 

Hydrophytic vegetation criterion met? ~ C 

Hydric soils criterion met? D D 
Wetland hydrology criterion met? D D 

IS THIS DATAPOINT IN A D ~ 
WETLAND? 

PROJECT TITLE: Mohawk Tannery 

2 of 2 

REDOXIMORPHIC 
FEATURES (color, 

abundance, size, contrast) 

None 

None 

REFERENCES(S) 

NEIWPCC, July 1998 

REFERENCE(S) 

COMMENTS (USDA texture, 
nodules, concretions, masses, 

pore linings, retrictive layers, root 
distribution, soil water, etc. 

Silty sand 

Sand 

Hillsborough County Soil Survey, Eastern Part, 1981 
USACOE 1991. Soil Drainage Classes Guidelines 

REMARKS: 

TRANSECT: 83 PLOT: 83 up 



--

--

PROJECT TITLE: Mohawk Tannery Site 

OELINEATORS(S): K. O'Neill/M. Groot 

TRANSECT: cs PLOT: C5x (Test Plot 
Lagoon 1) 

VEGETATION Stratum and Species 

* Carex sp. 

Phragmites australis 

Impatiens capensis 

Scriptus atrovirens 

X = visually apparent wetland 

* only found in saturated soils/minimally 
FACW 

HYDROPHYTES 

1 3 
OBL FACW FAC *OTHER 

DATE: 1111101 

DOMINANCE PERCENT DOM 
RATIO DOMINANCE 

65/77 

sn1 

5177 

84 

6 

6 

NON-HYDROPHYTES 

FAC FACU 

* 

Hydrophytes Subtotal (A): 1 Non-hydrophytes Subtotal (B): O 

PERCENT HYDROPHYTES (1 00A/A+B): 100% 

HYDROLOGY 

• RECORDED DATA 

Stream, lake, or tidal gage 

Aerial photography 

Other 

• NO RECORDED DATA 

~ OBSERVATIONS: 

Identification: 

Identification: 

Identification: 

UPL 

NWI STATUS 

FACW 

FACW 

FACW 

OBL 

Depth to Free Water: O" --------------------------------1 
Depth to Saturation (including capillary fringe): O" -----------------------1 
Altered Hydrology (explain): Settling pond constructed 1960s, abandoned in 1984. Pond is 60ft from river 

~ Inundated ~ Saturated in • Water Marks D Drift Lines D Sediment 
upper12" Deposijs 

0 Other 

1 of 2 

~ Drainage 
Patterns within 
Wetland 



SOIL Sketch landscape position of this plot. Indicate relative position of other plot(s) and the 
wetland flag if not on plan. 

Submission of photo of plot is encouraged 

DEPTH HORIZON MATRIX 
COLOR 

0-24" 1 O yr 2/1 

HYDRIC SOIL INDICATOR(S): 

IIIA 

OPTIONAL SOIL DATA 

Taxonomic subgroup: 
Soil drainage class: very poorly drained 
Depth to active water table: 0 
NTCHS hydric soil criterion: 

CONCLUSIONS 

Yes 

Hydrophytic vegetation criterion met? ~ 

Hydric soils criterion met? • 
Wetland hydrology criterion met? ~ 

IS THIS DATAPOINT IN A C 
WETLAND? 

PROJECT TITLE: Mohawk Tannery 

No 

• 
• 
D 

~ 

2 of 2 

REDOXIMORPHIC 
FEATURES (color, 

abundance, size, 
contrast) 

none 

REFERENCES(S) 

REFERENCE(S) 

COMMENTS (USDA texture, 
nodules, concretions, masses, pare 

linings, retrictive layers, root 
distribution, soil water, etc. 

Tannery waste/sludge - ponded 
water 

REMARKS: NIA. Although Lagoon 1 substrate 
resembles an histosol, it is actually tannery sludge 
waste. The ACOE and NHDES have detennined 
(during an on site inspection) that the lagoon would not 
be considered a jurisdictional wetland. 

TRANSECT:C5 PLOT:C5x 



--· 

PROJECT TITLE: Mohawk Tannery Site 

DELINEATORS(S): K. O'Neill/M. Croat 

TRANSECT: cs 
DATE: 1111101 

PLOT: cs up 

VEGETATION Stratum and Species DOMINANCE PERCENT DOM NWI STATUS 

Phragmites australis 

Up = upland plot 

HYDROPHYTES 

1 
OBL FACW FAC 

Hydrophytes Subtotal (A): 1 

HYDROLOGY 

0 RECORDED DATA 

Stream, lake, or tidal gage 

Aerial photography 

Other 

0 NO RECORDED DATA 

0 OBSERVATIONS: 

RATIO DOMINANCE 

100/100 100 • 

NON-HYDROPHYTES 

*OTHER FAC FACU 

Non-hydrophytes Subtotal (B): 0 

PERCENT HYDROPHYTES (100A/A+B): 100% 

Identification: 

Identification: 

Identification: 

FACW 

UPL 

Depth to Free Water: >24" -----------------------------1 
Depth to Saturation (including capillary fringe): 24" ---------------------1 
Altered Hydrology (explain): Constructed Soil Berm 

---------------------------ill 

D Inundated D Saturated in • Water Marks O Drift Lines D Sediment 
upper 12" Deposits 

• Other 

1 of 2 

D Drainage 
Patterns within 
Wetland 



SOIL Sketch landscape position of this plot. Indicate relative position of other plot(s) and the 
wetland flag if not on plan. 

Submission of photo of plot is encouraged 

DEPTH HORIZON MATRIX 
COLOR 

0-24" A 1 a yr 7/8 

HYDRIC SOIL INDICATOR(S): 

None 

OPTIONAL SOIL DATA 

Taxonomic subgroup: 
Soil drainage class: very well drained 
Depth to active water table: >24" 
NTCHS hydric soil criterion: 

CONCLUSIONS 

Yes 

Hydrophytic vegetation criterion met? [2J 

Hydric soils criterion met? [] 

Wetland hydrology criterion met? • 
IS THIS DATAPOINT IN A 0 
WETLAND? 

PROJECT TITLE: 

No 

2 of 2 

REDOXIMORPHIC 
FEATURES (color, 

abundance, size, 
contrast) 

None 

REFERENCES(S) 

REFERENCE(S) 

COMMENTS (USDA texture, 
nodules, concretions, masses, pore 

linings, retrictive layers, root 
distribution, soil water, etc. 

Med. Sand-fill 

USACOE, 1991 Soil Drainage Classes Guidance 

REMARKS: 

Settling pond excavated for waste water treatment 

Site work ended in 1984 

Lagoon is 60' 

TRANSECT:CS PLOT:CSup 



-

PROJECT TITLE: Mohawk Tannery Site 

DELINEATORS(S): K. O'Neill/M. Croat 

TRANSECT: NIA PLOT: AREA 2 x (1-3) 
Test Plots 

VEGETATION Stratum and Species 

Phragmites australis* 

up = upland plot 

* disturbed area 

HYDROPHYTES 

1 
OBL FACW FAC 

Hydrophytes Subtotal (A): 1 

*OTHER 

DATE: 1111101 

DOMINANCE PERCENT DOM 
RATIO DOMINANCE 

100/100 100 * 

NON-HYDROPHYTES 

FAC FACU 

Non-hydrophytes Subtotal (8): 

PERCENT HYDROPHYTES (100A/A+B): 100% 

HYDROLOGY 

D RECORDED DATA 

Stream, lake, or tidal gage Identification: 

Aerial photography Identification: 

Other Identification: 

0 NO RECORDED DATA 

[gl OBSERVATIONS: 

NWI STATUS 

FACW 

UPL 

Depth to Free Water: >24" 
-----------------------------11 

>24" Depth to Saturation (including capillary fringe): 

Altered Hydrology (explain): More than 24" fill placed on old lagoon 

D Inundated D Saturated in • Water Marks D Drift Lines D Sediment 
upper 12" Deposits 

• Other 

1 of 2 

D Drainage 
Patterns within 
Wetland 



SOIL Sketch landscape position of this plot. Indicate relative position of other plot(s) and the 
wetland flag if not on plan. 

Submission of photo of plot is encouraged 

DEPTH HORIZON 

0-1" 

1-24" 

HYDRIC SOIL INDICATOR(S): 

OPTIONAL SOIL DATA 

Taxonomic subgroup: 
Soil drainage class: 
Depth to active water table: 
NTCHS hydric soil criterion: 

CONCLUSIONS 

MATRIX 
COLOR 

Leaf/plant debris 

2.5 y 5/6 

Yes No 

Hydrophytic vegetation criterion met? 12:5J 

Hydric soils criterion met? • 
Wetland hydrology criterion met? • 
IS THIS DATAPOINT IN A • 
WETLAND? 

PROJECT TITLE: 

REDOXIMORPHIC 
FEATURES (color, 

abundance, size, 
contrast) 

None 

None 

REFERENCES(S) 

REFERENCE(S) 

REMARKS: 

TRANSECT: NIA 

2 of 2 

COMMENTS (USDA texture, 
nodules, concretions, masses, 
pore linings, retrictive layers, 

root distribution, soil water, etc. 

Loamy sand 

Sand, moist at 18" 

Note: 3 plots conducted 
across Area 2. Similar 
results for each plot 
(Non-wetland) 

PLOT: AREA 2 X (1-3) 



-
DEPARTMENT OF THE ARMY 

NEW ENGLAND DISTRICT, CORPS OF ENGINEERS 
696 VIRGINIA ROAD 

CONCORD, MASSACHUSETTS 01742-2751 

REPLY TO 
ATTENTION OF 

Regulatory Division 
Corps File No. 200201485 

Mr. Neil Handler 
Remedial Project Manager 

June 14, 2002 

United States Environmental Protection Agency 
Region 1 
1 Congress Street, Suite 1100 
Boston, MA 02114-2023 

Dear Mr. Handler, 

Based on the site inspection performed by the Corps on June 10, 2002 at 
the Mohawk Tannery Site in Nashua, New Hampshire and information you 
have provided, we have determined that a Department of the Army permit is 
not required for the work in the two treatment lagoons as shown on "Site Plan 
and Sampling Locations, Mohawk Tannery Site, Nashua, New Hampshire", 
dated October 17, 2001. Our regulatory jurisdiction encompasses all work in 

- or affecting navigable waters of the United States under Section 10 of the 
Rivers and Harbors Act of 1899 and the discharge of dredged or fill material 
into all waters of the United States, including adjacent wetlands, under Section 
404 of the Clean Water Act. Since no work in or affecting navigable water will 
occur; and/ or no fill will be placed in waters or wetlands, a Department of the 
Army permit is not required. 

If you have any questions, please contact us at, 1-800-343-4789 or, if you 
are in Massachusetts, call 1-800-362-4367. 

Sincerely, 



cc: 

Mr. Collis Adams 
Administrator 
Wetlands Bureau 
6 Hazen Drive 
Concord,NH 03302 
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CONTACT: 

Address: 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION I 

J.F. KENNEDY FEDERAL BUILDING, BOSTON, MASSACHUSETTS 02203-2211 

Made Call ✓ FwH:eived Call 0 AetumCall 0 

Project Name: V\A.())-¾AwvL \ k0fv\'3fL-)' 
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EPA Region I New England 
Superfund Document Management System 

Doc ID # · · 2. l,< f 
--'---,-------

p # .!, . . ') age ---"-('---f' ..1..I_._.,..._. ___ _ 

Imaa=ery Cover Sheet 
Unscannable Item 

Contact the Superfund Records Center to View this Document 

Site Name A1cl \ J,,<.'_ 7,.J1,:/J: l { / , ~ r ~ 
Operable Unit_ ..... L_··_)_'·•_· _____ _,_t __________ _ 

Report or Document Title_...,-=F __ .. _,_r_/-C .... ,tb=~+· ------------

Date of ltem ____ 7__,_/_/_S_---'-/_z.._o_O_~_• ________ _ 

Description of Item~~//,,_·. //;,,;..1//a(r ft -: ,, 1 

Number and Type of ltem(s) ___ /__.1 ..... ?_t,,.J_t_1 _~ __ 11_~_-1_.:'.,__, ___ _ 
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APPENDIX J 

HUMAN HEALTH RISK EVALUATION SUPPORTING INFORMATION 



Surface Only Areas 2 to 7 

Surface Only Areas 2 to 7 

Surface Only Areas 2 to 7 

Surface Only Areas 2 to 7 

Surface Only Areas 2 to 7 

Surface Only Areas 2 to 7 

Surface Only Areas 2 to 7 

Surface Only Areas 2 to 7 

Surface Only Areas 2 to 7 

Surface Only Areas 2 to 7 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

IAII Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top < 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top < 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

IAII Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top < 10 ft 

All Soil and Sludge Areas 1 to 7 With Top < 10 ft 

All Soil and Sludge Areas 1 to 7 With Top < 10 ft 

All Soil and Sludge Areas 1 to 7 With Top < 10 ft 

IAII Soil and Sludge Areas 1 to 7 With Top< 10 ft 

IAII Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top < 10 ft 

IAII Soil and Sludge Areas 1 to 7 With Top < 10 ft 

IAII Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top < 10 ft 

IAII Soil and Sludge Areas 1 to 7 With Top< 10 ft 

IAII Soil and Sludge Areas 1 to 7 With Top < 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

All Soil and Sludge Areas 1 to 7 With Top < 10 ft 

All Soil and Sludge Areas 1 to 7 With Top< 10 ft 

Sludge Area 1 With Top Is Oft 

Sludge Area 1 With Top Is Oft 

Sludge Area 1 With Top Is Oft 

Sludge Area 1 With Top Is Oft 

TABLE J.1 
SAMPLE LIST 

ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY 

NASHUA, NEW HAMPSHIRE 

MT-SL-502-0012 4-Sep-01 Sludge SL-502 

MT-SL-503-0012 4-Sep-01 Sludge SL-503 

MT -SL-501-0020-AVG 4-Sep-01 Sludge SL-501 

MT -SL-603-0007 5-Sep-01 Sludge SL-603 

MT-SL-702-0011 31-Aug-01 Sludge SL-702 

MT-SO-A2-OVCOMP 29-Aug-01 Soil SO-A2 

MT-SO-A3-OVCOMP 30-Aug-01 Soil SO-A3 

MT -SO-A4-0VCOMP 30-Aug-01 Soil SO-A4 

MT -SO-A6-0VCOMP 5-Sep-01 Soil SO-A6 

MT -SO-A7-0VCOMP 31-Aug-01 Soil SO-A7 

MT-SL-101-0010 11-Sep-01 Sludge SL-101 

MT-SL-103-0010-AVG 17-Sep-01 Sludge SL-103 

MT-SL-104-0010 17-Sep-01 Sludge SL-104 

MT -SL-102-0012 11-Sep-01 Sludge SL-102 

MT-SL-201-0616 29-Aug-01 Sludge SL-201 

MT-SL-205-0616 30-Aug-01 Sludge SL-205 

MT-SL-204-0618 29-Aug-01 Sludge SL-204 

MT -SL-203-0619 29-Aug-01 Sludge SL-203 

MT-SL-202-0717-AVG 29-Aug-01 Sludge SL-202 

MT-SL-301-0208 30-Aug-01 Sludge SL-301 

MT-SL-302-0309 30-Aug-01 Sludge SL-302 

MT-SL-303-0618 30-Aug-01 Sludge SL-303 

MT -SL-402-0311 30-Aug-01 Sludge SL-402 

MT-SL-403-0510 30-Aug-01 Sludge SL-403 

MT -SL-401-0511 30-Aug-01 Sludge SL-401 

MT -SL-502-0012 4-Sep-01 Sludge SL-502 

MT-SL-503-0012 4-Sep-01 Sludge SL-503 

MT-SL-501-0020-AVG 4-Sep-01 Sludge SL-501 

MT-SL-603-0007 5-Sep-01 Sludge SL-603 

MT-SL-602-0509 5-Sep-01 Sludge SL-602 

MT -SL-601-0711 5-Sep-01 Sludge SL-601 

MT -SL-702-0011 31-Aug-01 Sludge SL-702 

MT-SL-704-0207-AVG 31-Aug-01 Sludge SL-704 

MT-SL-703-0215 31-Aug-01 Sludge SL-703 

MT -SL-701-0217 31-Aug-01 Sludge SL-701 

MT -SO-A2-OVCOMP 29-Aug-01 Soil SO-A2 

MT-SO-A3-0VCOMP 30-Aug-01 Soil SO-A3 

MT-SO-A3-UNCOMP 30-Aug-01 Soil SO-A3 

MT -SO-A4-0VCOMP 30-Aug-01 Soil SO-A4 

MT -SO-A6-OVCOMP 5-Sep-01 Soil SO-A6 

MT -SO-A6-UNCOMP 5-Sep-01 Soil SO-A6 

MT-SO-A7-0VCOMP 31-Aug-01 Soil SO-A7 

MT-SO-A7-UNCOMP 31-Aug-01 Soil SO-A7 

MT-SL-101-0010 11-Sep-01 Sludge SL-101 

MT-SL-103-0010-AVG 17-Sep-01 Sludge SL-103 

MT-SL-104-0010 17-Sep-01 Sludge SL-104 

MT-SL-102-0012 11-Sep-01 Sludge SL-102 

0 12 Lagoon 5 

0 12 Lagoon 5 

0 20 Lagoon 5 

0 7 Lagoon 6 

0 11 Lagoon 7 

0 0 Lagoon 2 

0 0 Lagoon 3 

0 O Lagoon 4 

0 O Lagoon 6 

0 O Lagoon 7 

0 10 Lagoon 1 

0 10 Lagoon 1 

0 10 Lagoon 1 

0 12 Lagoon 1 

6 16 Lagoon 2 

6 16 Lagoon 2 

6 18 Lagoon 2 

6 19 Lagoon 2 

7 17 Lagoon 2 

2 8 Lagoon 3 

3 9 Lagoon 3 

6 18 Lagoon 3 

3 11 Lagoon 4 

5 10 Lagoon 4 

5 11 Lagoon 4 

0 12 Lagoon 5 

0 12 Lagoon 5 

0 20 Lagoon 5 

0 7 Lagoon 6 

5 9 Lagoon 6 

7 11 Lagoon 6 

0 11 Lagoon 7 

2 7 Lagoon 7 

2 15 Lagoon 7 

2 17 Lagoon 7 

0 0 Lagoon 2 

0 0 Lagoon 3 

0 0 Lagoon 3 

0 0 Lagoon 4 

0 0 Lagoon 6 

0 O Lagoon6 

0 0 Lagoon 7 

0 0 Lagoon 7 

0 10 Lagoon 1 

0 10 Lagoon 1 

0 10 Lagoon 1 

0 12 Lagoon 1 



TABLE J.2 
DIOXIN AND FURAN TOXICITY EQUIVALENT FACTORSa 

ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Compound TEF 

Dioxins 

Mono-, Di-, and Trichlorodibenzo-p-dioxins 0 

2,3, 7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 1 

OtherTCDDs 0 

1,2,3, 7 ,8-Pentachlorodibenzo-p-dioxin (PeCDDs) 1 

Other PeCDDs 0 

1,2,3,4, 7,8-Hexachlorodibenzo-p-dioxins (HxCDDs) 0.1 

1,2,3,6, 7,8-Hexachlorodibenzo-p-dioxins (HxCDDs) 0.1 

1,2,3, 7,8,9-Hexachlorodibenzo-p-dioxins (HxCDDs) 0.1 

Other HxCDDs 0 

1,2,3,4,6, 7 ,8-Heptachlorodibenzo-p-dioxin (HpCDD) 0.01 

Other HpCDDs 0 

Octachlorodibenzo-p-dioxin (OCDD) 0.0001 

Furans 

Mono-, Di-, and Trichlorodibenzo-p-furans 0 

2,3, 7,8-Tetrachlorodibenzo-p-furan (TCDF) 0.1 

Other TCDFs 0 

1,2,3, 7 ,8-Pentachlorodibenzo-p-furan (PeCDF) 0.05 

2 ,3 ,4, 7 ,8-Pentachlorodibenzo-p-furans (PeCDF) 0.5 

Other PeCDFs 0 

1,2,3,4, 7,8-Hexachlorodibenzo-p-furans (HxCDFs) 0.1 

1,2,3,6, 7,8-Hexachlorodibenzo-p-furans (HxCDFs) 0.1 

1,2,3, 7,8,9-Hexachlorodibenzo-p-furans (HxCDFs) 0.1 

2,3,4,6, 7,8-Hexachlorodibenzo-p-furans (HxCDFs) 0.1 

Other HxCDFs 0 

1,2,3,4,6, 7,8-Heptachlorodibenzo-p-furans (HpCDFs) 0.01 

1,2,3,4, 7,8,9-Heptachlorodibenzo-p-furans {HpCDFs) 0.01 

Other HpCDFs 0 

Octachlorodibenzo-p-furan (OCDF) 0.0001 

8Van de Berg et al., "Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs 
for Humans and Wildlife, • Environmental Health Perspectives 106: pp, 775-792, 
December, 1998. 



APPENDIX K 

CANCER RISK ESTIMATES USING PROPOSED DIOXIN CSF 



Max or 
COPCs EPC UCL 

ma/kg 

4-Methytphenol 1300 Max 
2-Methylnaphthalene 21 Max 
Pentachlorophenol 32 Max 
Dioxin TEQ 0.0016 Max 
Antimony 4 Max 
Arsenic 7.6 Max 
Chromium 25200 Max 
Manganese 13300 Max 

~ 

TABLE K.1 
CANCER RISK SUMMARY 

TRESPASSER EXPOSURE SURFACE .. SOIUSLUDGE AREA 1 - 9-18 YEARS OLD 
ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Location of GIABS 

Maximum Oral Dermal used in 
detected Oral Dermal Exposure Exposure toxicity 

Concentration ABS 1 Source ABS
1
•
2 Factor Factor CSFadm3 study• 

cf' d_, 
mg/ka-d . 0.1 2.04E-08 2.19E-05 1.00E+00 . 0.13 2.04E-08 2.84E-05 1.00E+00 . 0.25 2.04E-08 5.47E-05 1.20E-01 1.00E+00 

0.5 6 0.03 1.02E-08 6.56E-06 1.00E+06 1.00E+00 . 2.04E-08 1.50E-01 

1 
f 

0.03 2.04E-08 6.56E-06 1.50E+00 1.00E+00 . 2.04E-08 1.30E-02 
• 2.04E-08 4.00E-02 

CSFabs5 

mg/ka-d 

1.20E-01 
1.00E+06 

1.50E+00 

Oral Exposure Factor = Ingestion Rate • Fraction Ingested • Exposure Frequency• Exposure Duration • ABSora1 • Conversion Factor/ Body Weight* Averaging Time 

= (100 mg-y/kg-d * 1 * 26 d/y * 10 y •ABS""''• 10-6 kg/mg)/(50 kg• 70 y • 365 d/y) 

Ingestion 
Cancer 

Risk 

7.82E-08 

1.63E-05 

2.32E-07 

Dermal Exposure Factor = Exposed Surface Area • Soil Adherence Factor• Exposure Frequency • Exposure Duration * ABSderm,, * Conversion Factor / Body Weight * Averaging Time 

= (4650 cm2 * 231 mg/cm2-ev * 1 ev/d * 26 d/y *10 y * ABS dennal * 10-6 kg/mg)/(50 kg* 70y * 365 d/y) 

CSFabs = CSFadm / GI ABS used in toxicity study 

Cancer Risk= EPC*Exposure Factor*CSF 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 
2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 
3 Administered CSFs are used in conjunction with administered oral intakes when oral soil absorption factors are not available. 

Dermal 
Cancer 

Risk 

2.10E-04 
1.05E-02 

7.48E-05 

4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of administration used in the toxicity study, 

generally food or water. 

5 Absorbed CSFs are used in conjunction with absorbed intakes when soil absorption factors are available for the route of exposure. 

6 Personal communication with A. Burke. 
7 USEPA Offrce of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993. 

Total 
Cancer 

Risk 

2.10E-04 

1.05E-02 

7.50E-05 

1.08E-02 

• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointestinal 
absorption from the oral-soil route is equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the 
CSFadministered. When oral GI soil absorption data becomes available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and 

justify the combination of this variable with an absorbed CSF. · 

•• The sludge samples from Area 1 were composites of materials from Oto 10-12 feet bgs. 



Location of 
Maximum 

Max or detected 
COPCs EPC UCL Concentration 

ma/ka 

Aroclor 1242 0.28 Max 
Dioxin TEQ 0.0013 Max 
Antimonv 44.4 Max 
Arsenic 15.7 Max 
Barium 657 Max 
Cadmium 16.8 Max 
Lead 427 Max 
Manaanese 207 Max 
Mercurv 4.5 Max 

NOTES: 

TABLE K.2a 
CANCER RISK SUMMARY 

TRESPASSER EXPOSURE SURFACE"" SOIUSLUDGE AREAS 2-7 -9-18 YEARS OLD 
ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

GIABS 

Oral Dermal Inhalation used in 
Oral Dermal Exposure Exposure Exposure toxicity 

ABS
1 

Source ABS1·2 Factor Factor Factor CSFadm3 
studl CSFabs5 CSFinhal 

d-1 d-1 d-1 mg/kg-d mg/kg-d mo/kg-d . 
0.14 2.04E-08 5.30E-08 7.40E-19 2.00E+OO 1.00E+OO 2.00E+OO 2.00E+OO 

0.5 8 
0.03 1.02E-08 1.14E-08 7.40E-19 1 .OOE+06 1.00E+OO 1.00E+06 1.00E+06 . 2.04E-08 7.40E-19 1.SOE-01 

1 7 0.03 2.04E-08 1.14E-08 7.40E-19 1.50E+OO 1.00E+OO 1.SOE+OO 1.50E+01 . 2.04E-08 7.40E-19 7.00E-02 . 0.001 2.04E-08 3.79E-10 7.40E-19 2.SOE-02 6.30E+OO . 2.04E-08 7.40E-19 . 
2.04E-08 7.40E-19 4.00E-02 . 2.04E-08 7.40E-19 1.00E+OO 

Oral Exposure Factor= Ingestion Rate • Fraction Ingested • Exposure Frequency • Exposure Duration • ABS.,.,• Conversion Factor I Body Weight • Averaging Time 

= (100 mg-y/kg-d • 1 • 26 d/y • 10 y • ABS ..., • 10-6 kg/mg)/(50 kg '70 y '365 d/y) 

Ingestion 

Cancer 
Risk 

1.14E-08 

1.32E-05 

4.79E-07 

Dermal Exposure Factor= Exposed Surface Area• Soil Adherence Factor• Exposure Frequency• Exposure Duration• ABSdennal • Conversion Factor/ Body Weight• Averaging Time 

= ( 4650 cm2 • 0. 4 mg/cm2 -ev • 1 ev/d • 26 d/y •1 O y • ABS _,,., • 1 0-6 kg/mg)/(50 kg • 70y • 365 d/y) 

Inhalation Exposure Factor= ((1/PEF)"lnhalation Rate• Exposure Time• Exposure Frequency• Exposure Duration) I (Body Weight• Averaging Time) 
= ((1/1320000000)' 1.2 m3/hr • 4 hr/d • 26 d/y • 10 y )/(50 kg* 70 y • 365 d/y) 

CSFabs = CSFadm / GI ABS used in toxicity study 
Cancer Risk= EPC'Exposure Factor'CSF 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 
2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance 
3 Administered CSFs are used in conjunction with administered oral intakes when oral soil absorption factors are not available 

Dermal 

Cancer 
Risk 

2.97E-08 

1.48E-05 

2.67E-07 

4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of administration used in the toxicity study, generally 

food or water. 

5 Absorbed CSFs are used in conjunction with absorbed intakes when soil absorption factors are available for the route of exposure 
5 Personal communication with A. Burke 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993 

Inhalation Total 

Cancer Cancer 
Risk Risk 

4.14E-19 4.11 E-08 

9.62E-16 2.80E-05 

1.74E-16 7.47E-07 

7.83E-17 7.83E-17 

2.88E-05 

• Al this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus ii is assumed that the gastrointestinal absorption from the oral-soil route 
is equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the CSFadministered. When oral GI soil absorption data becomes 
available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and justify the combination of this variable with an absorbed CSF. 

•• Since very few samples were collected from only surface materials (0 to 2 feet bgs) and many of the samples were composites of materials from o to as much as 20 feet bgs, the surface dataset includes any 
sample with a top depth of O feet bgs, most samples extending below 2 feet bgs 



TABLE K.2b 
CANCER RISK SUMMARY 

FUTURE RESIDENTIAL EXPOSURE SURFACE** SOIUSLUDGE AREAS 2-7 
ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Location of 

Maximum Oral Dermal 

detected Oral Dermal Exposure Exposure 
COPCs EPC Max or UCL Concentration ABS

1 
Source ABS 1

·
2 Factor Factor CSFadm3 

mg/kg d·' d-1 mg/kQ-d 

Aroclor 1242 0.28 Max . 0.14 6.69E-07 2.96E-07 2.00E+00 

Dioxin TEO 0.0013 Max 0.5 6 0.03 3.35E-07 6.34E-08 1.00E+06 

Antimony 44.4 Max . 6.69E-07 

Arsenic 15.7 Max 1 
7 

0.03 6.69E-07 6.34E-08 1.50E+00 

Barium 657 Max • 6.69E-07 

Cadmium 16.8 Max • 0.001 6.69E-07 2.11 E-09 

Lead 427 Max . 6.69E-07 

Manganese 207 Max . 6.69E-07 

Mercury 4.5 Max • 6.69E-07 

NOTES: 

Age-Adjusted Ingestion Rate= ((200 rng/d • 6 y)/15 kg)+ ((100 mg/d • 24 y)/70 kg)= 114 mg-y/kg-d 

Age-Adjusted Dermal Contact Rate= ((2800 cm2 • 0.2 mg/cm2-ev • 6 y)/15 kg)+ ((5700 cm2 • 0.07 mg/cm2-ev • 24 y)/70 kg)= 360 mg-y/kg-event 

Oral Exposure Factor= Age-adjusted Ingestion Rate *Fraction Ingested* Exposure Frequency*ABSoral*Conversion Factor/Averaging Time 

= (114 mg-y/kg-d • 1.0 • 150 d/y * ABS oral • 10-6 kg/mg)/(70 y * 365 d/y) 

Dermal Exposure Factor= Age-adjusted Dermal Contact Rate• Exposure Frequency*ABSdermal*Conversion Factor/Averaging Time 

= (360 mg-y/kg-ev • 1 ev/d • 150 d/y • ABS aerma, • 10-6 kg/mg)/(70 y • 365 d/y) 

CSFabs = CSFadm / GI ABS used in toxicity study 

Cancer Risk= EPC*Exposure Factor*CSF 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 

2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. 

GIABS 
used in 
toxicity 

study4 

1.00E+00 

1.00E+00 

1.50E-01 

1.00E+0O 

7.00E-02 

2.50E-02 

4.00E-02 

1.00E+00 

3 Administered CSFs are used in conjunction with administered oral intakes when oral soil absorption factors are not available. 

Ingestion Dermal 

Cancer Cancer 

CSFabs5 Risk Risk 
mg/kQ-d 

2.00E+OO 3.75E-07 1.66E-07 

1.00E+06 4.35E-04 8.24E-05 

1.50E+OO 1.58E-05 1.49E-06 

4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance. These values represent absorption factors for the route of administration used in the toxicity study, 
generally food or water. 

5 Absorbed CSFs are used in conjunction with absorbed intakes when soil absorption factors are available for the route of exposure. 

6 Personal communication with A. Burke. 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993. 

Total 

Cancer 

Risk 

5.40E-07 

5.17E-04 

1.73E-05 

5.35E-04 

• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointestinal absorption 
from the oral-soil route is equal to the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the CSFadministered. 
When oral GI soil absorption data becomes available for these compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and justify the combination 
of this variable with an absorbed CSF. 

•• Since very few samples were collected from only surface materials (0 to 2 feel bgs) and many of the samples were composites of materials from Oto as much as 20 feet bgs, the surface 
dataset includes any sample with a top depth of O feet bgs, most samples extending below 2 feet bgs. 



TABLE K.3 
CANCER RISK SUMMARY 

FUTURE RESIDENTIAL EXPOSURE ALL,... SOIUSLUDGE AREAS 1-7 
ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Maximum GI ABS used 

detected Oral Dermal Oral Exposure Dermal 
COPCs EPC Max or UCL Concentration ABS' Source ABS

1
·
2 

Factor Exposure Factor 

mo/ko cf1 d-1 

1, 4-Dichlorobenzene 1 95%UCL . 0.1 6.69E-07 2.11E-07 

K:hlorobenzene 1.7 95%UCL . 0 1 6.69E-07 211E-07 

4-Methyfphenol 1300 Max . 0.1 6.69E-07 2.11E-07 

Benzo(a)Pyrene 0.66 Max . 0.13 6.69E-07 2 75E-07 

2-Methylnaphthalene 21 Max . 0.13 6.69E-07 2 75E-07 

Naphthalene 61 Max . 0.13 6.69E-07 2 75E-07 

Pentachlorophenol 120 95%UCL . 0.25 6.69E-07 5 28E-07 

Aroclor 1242 0 028 95%UCL . 0.14 6.69E-07 2.96E-07 

Dioxin TEQ 0.0026 Max 0.5 • 0.03 3.35E-07 6 34E-08 

Antimony 506 95%UCL . 6 69E-07 

Arsenic 8.6 95%UCL 1 
7 

0.03 6.69E-07 6 34E-08 

Barium 154 95%UCL . 6.69E-07 

Cadmium 0.78 95%UCL . 0.001 6.69E-07 2.11E-09 

Chromium 67800 Max . 6.69E-07 

Lead 67.6 95%UCL . 6.69E-07 

Manoanese 1810 95%UCL . 6.69E-07 

Mercury 0.76 95%UCL . 6.69E-07 

h"hallium 0.81 95%UCL . 6.69E-07 

Vanadium 32.1 95%UCL . 6.69E-07 

NOTES: 

Age-Adjusted Ingestion Rate = ((200 mgld • 6 y)/15 kg) + ((100 mgld • 24 y)f70 kg) = 114 mg-y/kg-d 
Age-Adjusted Dermal Contact Rate= ((2800 cm'• 0.2 mg/cm'-ev • 6 y)/15 kg)+ ((5700 cm'• 0.07 mg/cm'-ev • 24 y)f70 kg)= 360 mg-ylkg-event 

Oral Exposure Factor= Age-adjusted Ingestion Rate •fraction Ingested· Exposure Frequency"ABs,...•conversion Factor/Averaging Time 

= (114 mg-y/kg-d • 1.0 * 150 dly •ABS.,." 10-6 kglmg)/(70 y • 365 dly) 

Dermal Exposure Factor= Age-adjusted Dermal Contact Rate• Exposure Frequency•ABS....,. •conversion Factor/Averaging Time 

= (360 mg-ylkg-ev • 1 evld • 150 dly • ABS -• • 10-6 kglmg)/(70 y • 365 dly) 

CSFabs = CSFadm I GI ABS used in toxicity study 

Cancer Risk = EPC"Exposure Factor'CSF 

1 Oral ABS and Dermal ABS are absorption factors based on exposures to soils. 

2 Table 3.4 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance 

3 Administered CSFs are used in conjunction with administered oral intakes when oral soil absorption factors are not available. 

in toxicity 

CSFadm
3 

study' 

mg/kg-d 

2.40E-02 1 O0E+00 

1 00E+O0 

1.00E+OO 

7.30E+00 1.00E+O0 

1 00E+00 

1 ODE+O0 

1 20E-01 1.00E+O0 

2 00E+O0 1.00E+O0 

1.00E+06 1.00E+OO 

1.S0E-01 

1.50E+00 1 O0E+00 

7.00E-02 

2.S0E-02 

1.30E-02 

4 0OE-02 

1.00E+O0 

1 00E+OO 

2 60E-02 

Ingestion Dermal 

CSFabs
5 

Cancer Risk Cancer Risk 

mg/kg-d 

2.40E-02 1 61 E-08 5 07E-09 

7.30E+O0 3.22E-06 1 32E-06 

1.20E-01 9.64E-06 7 61E-06 

2 0OE+00 3.75E-08 1.66E-0B 

1.00E+06 8.70E-04 1 65E-04 

1.50E+00 8.63E-06 8.18E-07 

4 Table 4.1 US EPA, 2001 RAGS E, Dermal Risk Assessment Guidance These values represent absorption factors for the route of administration used in the toxicity study, generally food or water 

5 Absorbed CSFs are used in conjunction with absorbed intakes when soil absorption factors are available !Of the route of exposure. 

6 Personal communication with A. Burke. 
7 USEPA Office of Health and Environmental Assessment, Washington, DC, Relevant Absorption Factors for Risk Assessment, Review Draft, September, 1993. 

Total Cancer 

Risk 

2.11E-08 

4.55E-06 

1.72E-05 

5.40E-08 

1 03E-03 

9.45E-06 

1.07E-03 

• At this time there is insufficient data to develop a gastrointestinal absorption value for oral exposure to these compounds from soil. Thus it is assumed that the gastrointestinal absorption from the oral-soil route is equal to 
the gastrointestinal absorption in the toxicity study. As a result the exposure dose-oral for these compounds is combined with the CSFadministered. When oral GI soil absorption data becomes available for these 
compounds this information can be used to adjust the exposure dose-oral to an absorbed dose and justify the combination of this variable with an absorbed CSF 

•• Since very few samples were collected from only Oto 10 feet bgs and many of the samples were composites of materials from a wide range of depths, the "all soil" dataset includes any sample with a top depth of less than 

1 0 feet bgs. Many of the samples in this dataset actually extend to depths greater than 10 feet bgs. 



APPENDIX L 

COSTING OF REMOVAL ACTION ALTERNATIVES 



TETRA TECH NUS, INC. COST EST/MA TE ASSUMPTIONS 

CLIENT: EPA I FILE NO.: N4111-3.5 BY: SAV PAGE: 1 of 7 

SUBJECT: Assumptions and basis of costs for REVIEWED BY: DMB/GB DATE: July 2002 
Alternative 1 

Mohawk Tannery EE/CA 
Alternative 1 - Excavation and Off-Site Disposal 

ASSUMPTIONS: 

1. Alternative 1 cost items include: 
• Personnel and equipment mobilization 
• Site preparation 
• Excavation and stockpiling of overlying soil at a designated, onsite soil staging area 
• Excavation and stockpiling of sludge/waste at a separate, onsite staging area 
• Loading, transportation, and disposal of sludge/waste at an off-site landfill facility 
• Initial backfill of excavation with overlying soil 
• Backfill and compaction to original grade with imported, clean, common fill 
• Site restoration 
• Post-removal site control 

2. Unit costs were derived from values published in: 

1 Means Environmental Remediation Cost Data, 6th Annual Edition, R.S. Means Company, 
Inc., 2000; 

2 Means Heavy Construction Cost Data, 12'h Annual Edition, R.S. Means Company, Inc., 
1998;and 

3 Means Environmental Remediation Cost Data-Assemblies, 4th Annual Edition, R.S. Means 
Company, Inc., 1998. 

Means reference codes (i.e. [18 01 0102]) are provided in the comments/references column 
on the capital costs spreadsheets. 

3. Hourly labor costs for construction activities were derived from The Davis-Bacon Wage 
Determinations for Hillsborough County, New Hampshire; published by the U.S. Department 
of Labor (http:l/www.access.gpo.gov/davisbacon/} 

4. The Engineering News-Record Construction Cost Index (CCI} was used to adjust 
construction costs from 1998/2000 levels to present day levels as follows: 

• CCl1995 = 5920; CCl2000 = 6221; CCIMarch, 2002 = 6502 
• Unit costs from 1998 were adjusted by ((6502 - 5920) / 5920] * 100% = 9.8% to reflect 

present day costs 
• Unit costs from 2000 were adjusted by [(6502 - 6221} / 6221) * 100% = 4.5% to reflect 

present day costs 

5. Abbreviations: LF = linear feet; SF = square feet; SY = square yard; CF = cubic feet; CY = 
cubic yard; AC = acre; WK = week; MO = month; LS = lump sum; KGAL = 1,000 gallons; POI 
= pre-design investigation; TCLP = toxicity characteristic leaching procedure; VOCs = volatile 
organic compounds; SVOCs = semi-volatile organic compounds 

http://www.access.gpo.gov/davisbacon


TETRA TECH NUS, INC. COST EST/MA TE ASSUMPTIONS 

CLIENT: EPA I FILE NO.: N4111-3.5 BY: SAV PAGE: 2 of 7 

SUBJECT: Assumptions and basis of costs for REVIEWED BY: DMB/GB DATE: July 2002 
Alternative 1 

6. Discount rate for net present worth analysis at 7% per OSWER Directive No. 9355.3-20, 
June 25, 1993. 

ESTIMATED TIME TO COMPLETE Al TERNATIVE 1 (see Figure 5-1): 

Once authorized to proceed: 

Engineering & Design Specifications (including POI): 

Subcontracting/Procurement: 

Mobilization: 

Site Preparation: 

Excavation and Disposal: 
(overlying soil 4 weeks; waste/sludge 30 weeks) 

Site restoration: 

Demobilization: 

16 weeks 

8 weeks 

1 week 

3 weeks 

34 weeks 

3 weeks 

1 week 

Total site time (from mob to demob): 42 weeks @ 4 wk/mo = approximately 11 months 

Total project duration: -17 months 

Note: Duration assumes 5 day work week and 8 hour day. Total project duration does not include 
potential delays attributed to reduced excavation rates from excessive sludge/waste moisture 
content. 

CAPITAL COST ITEMS: 

Mob/Demob and Monthly Costs include delivery/pickup and monthly costs for equipment and 
supplies necessary to implement the removal action. 
1) Equipment Mobilization/Demobilization Costs ($23,150) include one-time costs for the 

delivery and pickup of the following items. The costs for mob/demob were obtained from 
TtNUS historical costs and vendor quotes. 
• Office trailer - $500 
• Storage trailer - $250 
• Construction equipment - $5,000 
• Level C respirator cartridges w/ breakthrough indicator for H2S - $7,200 
• Sampling equipment/supplies - $5,000 



TETRA TECH NU$, INC. COST EST/MA TE ASSUMPTIONS 

CLIENT: EPA I FILE NO.: N4111-3.5 BY:SAV PAGE: 3 of 7 

SUBJECT: Assumptions and basis of costs for REVIEWED BY: DMB/GB DATE: July 2002 
Alternative 1 

• Frac tanks (2)- $500 each 
• Water storage tanks (2)- $250 each 
• Odor control units (2) - $1,000 each 
• Site utilities (installation) - $1,500 
• Sanitary facilities - $100 
• Dumpster - $100 

2) Monthly costs for equipment/supplies: Monthly costs are provided on the capital costs 
spreadsheet (items 2-9) for equipment, supplies, facilities, and services necessary to 
implement the removal action. The duration of costs is assumed to equal the total site time 
from mob thru demob. Monthly costs were obtained from TtNUS historical costs and vendor 
quotes. 

Decontamination Facilities include: 
1) Truck Decontamination Pad - assumed 20' x 40' in size with 6" gravel base, 40 mil high 

density polyethylene (HOPE) liner, and 4" crushed stone, graded to divert decontamination 
fluids into water collection sump, with wood-framed splash guards equipped with plastic 
sheeting installed on either side of the pad. 

2) Decontamination Services - assume: 
• Purchase of two 3,000 PSI pressure washers 
• Operation of pressure washer (including water, soap, electricity, and labor) for duration of 

T&D, but at a rate of 25% of total T&D hours (T&C duration assumed equal to duration of 
sludge/waste excavation): 30 wks x 5 days/wk x 8 hrs/day x 25% = 300 hours) 

3) Personnel Decontamination Pad - assumed 10' x 10' in size with 6" gravel base, 40 mil 
HOPE liner, and 4" crushed stone. 

4) Clean and Collected Water Storage Tanks - 2,450 gallons each (2 @ 11 months = 24 
months), price quoted by Rain for Rent. 

Site Preparation 
1) Site Access Road Construction. The site access road would originate at the Broad Street 

entrance to the Fimbel Door Company property, proceed around the Fimbel building, and 
follow the existing dirt road that runs to the west of the Fimbel Landfill and onto the Mohawk 
Tannery Site between the gravel pit and Area 5. The proposed route is currently paved 
between Broad Street and the back of the Fimbel Building. The unpaved portion of the route 
would be improved with one foot of graded and compacted gravel and crushed stone. Cost 
estimates for road construction assume: 
• Clearing light brush: 1,500 FT x 30 FT corridor= 45,000 SF = approximately 1 acre 
• Delivery of gravel: 1,500 FT length, 20 FT width, 1 FT thick road= 30,000 CF= 1,100 CY 
• Spreading and compaction of gravel road - 30,000 SF = 3,300 SY 

2) Building/Foundation Demolition. Building foundations and concrete structures existing in the 
vicinity of Area 6 would be demolished to provide room for the construction of a sludge/waste 
stockpile area. The wood-framed clarifier building adjacent to Area 1 would also be 
demolished to provide greater access to Area 1 for earth-moving equipment. For costing 
purposes, it is assumed that the structures do not contain asbestos or lead-based paint. Cost 
estimation for these items use the following assumptions: 
• Excavation and demolition of 6-8 foundations: assume 10,000 SF at 2 FT thick= 750 CY 
• Transportation and Disposal of foundation debris: assume 750 CY= 1,200 TON 
• Removal and disposal of clarifier tank (assuming water suitable for discharge to sewer) 
• Demolition of wood-framed building: 30 FT x 90 FT x 10 FT= 27,000 CF 
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Alternative 1 

• Disposal of wood debris: 1,000 CY estimated 
3) Clear Medium Brush. Clearing of medium brush would be necessary throughout the site to 

facilitate access to disposal areas and traffic patterns during excavation and hauling. Cost 
estimation for this item assumes 10 acres of clearing. 

4) Installation of Erosion and Sedimentation Controls. Erosion and sedimentation controls 
would be installed along the Nashua River to prevent impacts to the river due to runoff from 
the site. The cost estimation for this item assumes: 
• Silt fence along Nashua River - 2,500 feet assumed 
• 20 tons hay bales assumed 

5) Haul Road Construction. Existing onsite roads would be improved to facilitate onsite traffic 
during excavation activities. Cost estimates assume that roads would be repaired/bulldozed, 
expanded, and graded so that they are easily passable for heavy trucks. Road dimensions 
assumed to be 1 5 feet in width and 1 foot in thickness of gravel/crushed stone: 
• Approximately 4,000 LF x 15 FT x 1 FT = 60,000 CF - volume of stone needed 
• Deliver and dump 60,000 CF = 2,222 CY gravel/crushed stone 
• Spread, Grade, and Compact 60,000 SF = 6,667 SY 

6) Prepare Stockpile/Staging Areas. Stockpile/staging areas would be constructed in Area 5 
and in Area 6 to stockpile overlying soil and sludge/waste, respectively. Construction of each 
of the stockpile areas would be similar, consisting of six inches of sand/gravel, overlain by a 
40-mil polyethylene liner and one foot of sand/gravel. The overlying soil stockpile would be 
approximately 80' x 80' in size and the sludge/waste stockpile would be approximately 100' x 
100' in size. Each would be graded to promote the collection of liquids (from dewatering or 
precipitation) in a sump. Cost estimation for this item assumed: 
• 16,400 SF (1,850 SY) graded to prepare stockpile areas (both areas) 
• 16,400 SF 40-mil polyethylene liner 
• 16,400 SF * 1.5 FT sand/gravel (base and cover material included) = 24,600 CF = 910 

CY sand/gravel 
• perimeter erosion and sedimentation controls (silt fence and hay bales at perimeter of 

stockpile area) 
7) Dust Suppression would be performed during site preparation through the use of spray from 

a water truck. 

Dewatering would be required prior to excavation in Area 1 and during excavation in Areas 1, 2, 
and possibly 3. For cost estimation purposes, it is assumed that the dewatering system would be 
operated and maintained for 20 weeks. 160 foot diameter, one foot depth of water assumed for 
rough estimation of surface water volume in Area 1. It is assumed, pending results of the POI, 
that standing water in the lagoon and water from excavations would be pumped into the Nashua 
sewer system via the onsite sewer line. A fractionation tank would be set up on site as temporary 
storage for dewatering fluids as they become more turbid during the dewatering process. A 
second water storage tank would be set up on site into which water would be pumped after the 
settling process has been completed. Water samples would be collected from this tank to verify 
that it is acceptable for discharge to the sewer. For the purposes of costing, it is assumed that 
water will be ultimately discharged to the sewer without pretreatment. 
1) Pump rental (3 pumps/1 standby) for 20 weeks = 60 weeks total rental 
2) Discharge Hose - 3" PVC hose (2 at 500 feet each = 1000 LF) 
3) Fractionation Tanks - two 20,000 gallon tanks for 11 months each@ $900/month 
4) Analytical requirements for discharge to sewer estimated at 10 samples each for BOD, COD, 

cyanide, suspended solids, voes, SVOCs, metals, and pH 
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5) Disposal Fees - assumes 250,000 gallons total: 150,000 gallons surface water and 1,000 
gallons groundwater per day of excavation (1,000 gallons/day x 100 days= 100,000 gallons) 

Sludge/Waste/Soil Excavation assumes excavation and stockpiling of overlying soil, excavation 
and stockpiling of sludge/waste. Excavation rate of overlying soil assumed to be 60 CY/hour; 
excavation rate of sludge/waste assumed to be 50 CY/hour. 
1) Excavate and Load Overlying Soil. For costing purposes, assumed excavation of overlying 

soil with crawler-mounted, hydraulic excavator, 2.0 CY bucket@ 60 CY/hour. (Estimated 
volume in place = 9,500 cy) 

2) Excavate and Load Sludge/Waste. For costing purposes, assumed reduced production rate 
for excavation of sludge/waste (50 CY/HR) due to increased moisture content and excavation 
below the water table. Unit costs increased by 150% to account for dewatering and odor 
control considerations during excavation. (Estimated volume in place = 60,000 cy) 

3) Transport Sludge/Waste to Stockpile. Two 12 CY dump trucks assumed at 1,360 hours for 
excavation. 

4) Dust suppression assumed to occur twice daily over excavation area, haul roads, and/or 
stockpile. Approximately 1 acre (43,560 SF) per pass assumed. Two per day for 30 weeks= 
300 acres. 

5) Odor Control during excavation assumed to involve: 
• Rental of 535-gallon water tank, mixing tank, and diesel-powered generator system in 

which odor control solution would be mixed and delivered to nozzle lines surrounding the 
excavation area - 8 months@ 2,910/month 

• Pump rental with which to fill water tank 30 weeks @ 300/week 
• For costing purposes, water:product dilution ratio of 100:1 assumed, which results in 

usage cost of approximately $86.16/hour. Actual usage rate will be determined as part of 
the POI. Assume $86.16/hour for 1,200 hours of sludge/waste excavation 

• Assumed $3,500 for technician to travel to site, supervise start up of system, and train 
operating personnel 

• Subcontractor costs such as taxes and freight are not included in this line item, but 
incorporated into the cost estimate as an "indirect cost adjustment factor'' at the bottom of 
the sheet 

• Cost estimation based on information from and discussions with vendor 
6) Air Monitoring includes the collection of air samples at two locations daily (during excavation) 

near perimeter of site to monitor impacts to ambient air on neighboring properties. Air 
samples analyzed for sulfides and dioxin. 2 samples/day*30 weeks*5 day/week = 300 
samples. Costsulfide = $300/sample, cos~ioxin = $700/sample. 

Sludge/Waste Stockpiling and Handling 
1) Odor/Moisture Control. Assume odor/moisture control measures in stockpile area will require 

lime up to 10% of weight of sludge/waste or 9,000 tons (Sludge/waste density assumed to 
be 1.5 ton/cy; 60,000cy sludge/waste in place= 90,000 tons) 

2) Sludge Dewatering/Moisture Control. Assume odor/moisture control at 1 laborer (and rental 
of front-end loader ($75/hour) to mix lime into sludge/waste. Assumed duration of stockpile = 
duration of sludge/waste excavation: 30 wks x 5 days/wk x 8 hrs/day = 1200 hrs. 

3) Stockpile Maintenance includes rental of dozer for life of stockpile, assumes use of same 
laborer/equipment operator costed for dewatering/moisture control above. (1 operator, 2 
pieces of equipement) 
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Confirmatory Sampling/Analysis would be performed to determine the vertical and lateral 
extent of excavation during removal activities, and to characterize stockpiled sludge/waste in 
compliance with the acceptance requirements provided by the disposal facility. Confirmatory soil 
samples would be collected only when all visually contaminated sludge has been removed from 
the current excavation area. Confirmatory samples would be collected for dioxins, SVOCs, and 
metals; and would be shipped to an off-site laboratory for analysis with a 24-hour turn around 
time. (sample shipping and analytical costs obtained from TtNUS historical costs) 
1) Shipping Cost. Assume 5 coolers, shipped for overnight delivery, per week for 30 weeks of 

sludge/waste excavation. 
2) Analytical Cost. Assume one confirmatory sample for every 500 SF of open excavation. 

Confirmatory samples would be collected for dioxins ($780/sample), SVOCs ($225/sample), 
and metals ($125/sample). 

3) Stockpile Characterization Samples. Assume one stockpile characterization sample per 500 
tons of sludge/waste delivered to the disposal facility. Samples analyzed for TCLP voes 
($250/sample), TCLP SVOCs ($225/sample), TCLP metals ($140/sample), ignitability 
($35/sample), corrosivity ($10/sample), reactivity ($80/sample), and paint filter ($10/sample). 

Offsite Disposal of Sludge/Waste 
1) Load Dump Trucks assumes use of crawler-mounted, hydraulic excavator with 2.0 CY bucket 

at 75 CY/HR; volume increased by 10% from excavated volume (60,000 cy to 66,000 cy) to 
account for bulking and addition of lime. Loading rates and T&D duration assume that 
availability of trucks (approx. 20/day) is sufficient to keep up with excavation production rate. 

2) Transportation and Disposal 
• Alternative 1A- Assumes sludge/waste suitable for disposal in RCRA Subtitle D landfill, 

$80/ton based on quote from RCRA D landfill facility in New Hampshire. 
• Alternative 1 B - Assumes sludge from Area 1 requires disposal in RCRA Subtitle C 

landfill, $181/ton based on quote from RCRA C landfill facility in NY; sludge/waste from 
other disposal areas suitable for disposal at RCRA D facility in NH ($80/ton). 

• Alternative 1C -Assumes sludge from Area 1 would be subject to U.S. land disposal ban 
and would require disposal at Canadian landfill, $225/ton based on discussion with 
vendors and past experience with disposal of dioxin-containing waste; sludge/waste from 
other disposal areas suitable for disposal at RCRA D facility ($80/ton). 

Site Restoration 
1) Backfill and Compaction. Excavations will be backfilled initially with overlying soil hauled 

from the overlying soil stockpile area, and backfilled to final grade with unclassified fill 
delivered and dumped onsite. For costing purposes, it was assumed that excavations would 
be backfilled to original grade. Backfill will be spread and compacted in 6-inch lifts. Assume 
69,000 CY of fill would be required from an off-site source to backfill excavation to original 
grade (bulking factor to account for compaction during backfill = 1.15). 

2) Place Topsoil assumes 4-inch layer of topsoil over the area of excavation. Approximately 
136,500 SF x 0.33 FT= 45,455 CF or 1,685 CY. 

3) Revegetate assumes 136,500 SF {3.13 acres) by hydroseeding. Assumes that timing of site 
work is seasonally appropriate to allow site restoration to occur immediately following site 
work. Additional costs are not included for temporary erosion control measures or additional 
mobilization costs. 
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Site Staffing includes site personnel required to coordinate and direct removal actions for the 
duration of the NTCRA. 
1} Site Supervisor/Field Operations Leader responsible for field oversight of excavation 

subcontractor, coordination of field activities, documentation of field decisions, preparation of 
daily construction reports, communication between field crew/subcontractor and home office. 

2) Site Engineer responsible for coordinating verification sampling and stockpile sampling 
efforts, interpretation of laboratory analytical results, and maintenance of soil sample 
database and daily excavation limits. 

3) Sampler/Site Safety Officer responsible for collecting excavation cleanup verification 
samples, stockpile samples, and preparation of chain-of-custody paperwork/sample log 
sheets. Would also serve as site safety officer during excavation, coordinate pre-construction 
health and safety meeting and daily morning health and safety meetings. 

4) Sampler/Technician responsible for operation of odor control system, daily setup and break
down of air sampling stations, preparation of chain-of-custody paperwork for air samples, 
daily packing and shipping of air samples, assist first sampler with soil sample 
collection/location survey. 

5) Travel costs assume $123 per person, per day for lodging, meals, and incidental expenses. 

Note: Travel costs are included only for the general contractor staff. It is assumed that local 
subcontractors would be hired, requiring no travel reimbursement. 

OPERATIONS AND MAINTENANCE COSTS: 

Post Removal Site Control (PRSC) would include the inspection and maintenance of new 
vegetation and erosion controls on a quarterly basis for the first 2 years after the completion of 
the removal action. Assume inspection and maintenance costs as follows: 

• Vegetation - $500/quarter for 8 quarters (Year 1 = $2,000, Year 2 = $2,000} 
• Erosion controls - $500/quarter for 8 quarters (Year 1 = $2,000, Year 2 = $2,000} 



TABLE L-1PW 
PRESENT WORTH ANALYSIS -ALTERNATIVES 1A, 1B, AND 1C 

ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Alternative 1A- Disposal of 100% of Sludge/Waste at U.S. RCRA D Landfill 

PRESENT WORTH ANALYSIS 
PRESENT CAPITAL O&M PRESENT 

YEAR WORTH COSTS COSTS WORTH 
FACTOR1 ($) ($) ($) 

0 1.000 14,939,248 14,939,248 
1 0.935 4,000 3,738 
2 0.873 4,000 3,494 

TOTAL PRESENT WORTH $14,946,480 

Alternative 1 B • Area 1 Sludge to U.S. RCRA C Landfill 

PRESENT WORTH ANALYSIS 
PRESENT CAPITAL O&M PRESENT 

YEAR WORTH COSTS COSTS WORTH 
FACTOR1 ($) ($) ($) 

0 1.000 20,427,699 20,427,699 
1 0.935 4,000 3,738 
2 0.873 4,000 3,494 

TOTAL PRESENT WORTH $20,434,931 

Alternative 1C - Area 1 Sludge to Canadian Landfill 

PRESENT WORTH ANALYSIS 
PRESENT CAPITAL O&M PRESENT 

YEAR WORTH COSTS COSTS WORTH 
FACTOR1 ($) ($) ($) 

0 1.000 22,818,707 22,818,707 
1 0.935 4,000 3,738 
2 0.873 4,000 3,494 

TOTAL PRESENT WORTH $22,825,939 

1 Discount rate of 7% per OSWER Directive 



Item 
MOB/DEMOB AND MONTHLY COSTS 

1) Equipment Mobilization/Demobilization 
2) Office Trailer (1 ea) 
3) Storage Trailer (1 ea) 
4) Portable Communication Equipment 
5) Site Utilities 
6) Sanitary Facilities 
7) Security 
8) Sampling Equipment 
9l Dumosler Rental/Service 
DECONTAMINATION FACILITIES AND SERVICES 
1) Truck Decontamination Pad 

1a) Gravel Base, Delivered and Dumped 
1b) 40 mil Polyethylene Liner 
1c) Stone Drainage Layer 
1d) Splash Guard 

2) Decontamination Services 
2a) Pressure Washer 
2b) Operate Pressure Washer 

3) Personnel Decontamination Pad 
3a) Gravel Base, Delivered and Dumped 
3b) 40 mil Polyethylene Liner 
3c) Stone Drainage Layer 

4) Clean and Soent Water Storane Tanks 
SITE PREPARATION 

1) Site Access Road Construction 
1a) Clearing 
1b) Gravel, Delivered and Dumped 
1c) Spread, Grade, and Compact 

2) Building/Foundation Demolition 
2a) Foundation Removal 
2b) Foundation Debris Transportation and Disposal 
2c) Clarifier Tank Evacuation/Removal 
2d) Wood-Frame Building Demolition 
2e) Building Debris Transportation & Disposal 

3l Clear Medium Brush 

( 
TABLE L-1A 

CAPITAL COSTS FOR ALTERNATIVE 1A • EXCAVATION AND OFF-SITE DISPOSAL 
ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Unit Cost($) Total Cost ($) 

Qtv Unit Sub. Mat. Labor Enuin. Sub. Mat. Labor Enuio. 
· ..... ·.·.•· ::::::: : .. : : •::· ::: :,:::: : ::.: . _.: ·.• •: ·-: ·.· .: . 

1 LS 23,150.00 0.00 0.00 0.00 23,150 0 0 0 
11 MO 0.00 0.00 0.00 385.00 0 0 0 4,235 
11 MO 0.00 0.00 000 75.00 0 0 0 825 
11 MO 0.00 0.00 0.00 300.00 0 0 0 3,300 
11 MO 200.00 0.00 0.00 0.00 2,200 0 0 0 
11 MO 105.00 009 0.00 0.00 1,155 0 0 0 
11 MO 6,000.00 0.00 0.00 0.00 66,000 0 0 0 
11 MO 0.00 0.00 0.00 2,000.00 0 0 0 22,000 
11 MO 230.00 0.00 0.00 0.00 2 530 0 0 0 

15 CY 0.00 12.00 1.54 1.75 0 180 23 26 
800 SF 0.00 0.34 0.03 0.00 0 272 24 0 

10 CY 0.00 12.00 2.50 1.21 0 120 25 12 
800 SF 0.00 1.25 1.00 0.00 0 1,000 800 0 

2 EA 0.00 0.00 0.00 2,876.89 0 0 0 5,754 
300 HR 0.00 7.84 29.58 0.00 0 2,352 8,874 0 

2 CY 0.00 12.00 1.54 1.75 0 24 3 4 
100 SF 0.00 0.34 0.03 0.00 0 34 3 0 

2 CY 0.00 12.00 2.50 1.21 0 24 5 2 
22 MO 0.00 450.00 0.00 0.00 0 9 900 0 0 

.·.·.· ..... ·.•.·. > : : : ::::::::::::::::: :;:;: : < : :_: .. . ....... :: ·.·.·.· _: .. :::::::::::::::::::::::::::::::: 

1 AC 0.00 0.00 36.27 28.43 0 0 36 28 

1100 CY 0.00 12.00 1.59 1.69 0 13,200 1,749 1,859 

3300 SY 0.00 0.00 0.26 0.49 0 0 858 1,617 

750 CY 0.00 0.00 0.86 1.11 0 0 645 833 

1200 TON 70.00 0.00 0.00 0.00 84,000 0 0 0 

1 EA 930.00 0.00 483.12 389.79 930 0 483 390 

27000 CF 0.00 0.00 0.05 0.08 0 0 1,350 2,160 

1000 CY 0.00 0.00 4.85 7.23 0 0 4,850 7,230 

10 AC 000 0.00 67.55 88.32 0 0 676 883 

Total Direct Comments/ 
Cost/$) References 

,.-: :_: 

23,150 see assumptions 
4,235 historical costs 

825 historical costs 
3,300 historical costs 
2,200 historical costs 
1,155 historical costs 

66,000 historical costs 
22,000 historical costs 

2 530 historical costs 

229 [18 01 0102) 
296 [33 08 0563) 
157 (17 03 0419) 

1,800 

5,754 [33 17 0816) 
11,226 [33 17 0823) 

31 [18 01 0102) 
37 [33080563) 
31 [17 03 0419) 

9 900 see assumntions 
:': : .. :: :: : : : : : : : : 

65 [17 01 0101] 
16,808 [18 01 0102) 
2,475 [022 308 0400] 

1,478 [16 01 0104) 
84,000 [17 02 0402) 

1,803 {020 880] 
3,510 [17 02 0108) 

12,080 [17 02 0409) 
1 559 117 01 01021 



TABLE L-1A (cont.) 
CAPITAL COSTS FOR ALTERNATIVE 1A- EXCAVATION AND OFF-SITE DISPOSAL 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 3 

Unit Cost($) 

Item Qtv Unit Sub. Mat. Labor 
SITE PREPARATION (cont\ <:: ,:,:,: .. ' 

: ' : : : ',: ::: 
4) Erosion Controls 

4a) Silt Fences 2500 LF 0.00 0.63 1.26 
4b) Hay Bales 20 TON 0.00 54.90 183.37 

5) Haul Road Construction 
5a) Gravel, Delivered and Dumped 2200 CY 000 12.00 1.59 
5b) Spread, Grade, and Compact 6667 SY 0.00 000 0.26 

6) Prepare Stockpile/Staging Areas 
6a) Rough Grade 1850 SY 0.00 000 0.85 
6b) Sand/Gravel, Delivered and Dumped 910 CY 0.00 12.00 1.59 
6b) 40-mil Polyethylene Liner 16400 SF 000 0.34 0.03 
6d) Erosion and Sedimentation Controls 750 LF 0.00 170 4.80 

7) Dust sunoression (waterinol oer acre-oass 48400 SY 0.00 000 0.00 
DEWATERING (Areas 1 and 2) 

1) Pumps (rental, 3 units) 60 WK 0.00 243.00 0.00 
2) Discharge Hose (3") 1000 LF 0.00 000 000 
3) Fractionation Tanks (2@ 11 months each) 22 MO 0.00 0.00 0.00 
4) Analytical Samples 10 EA 500.00 0.00 0.00 
5) Disoosal Fees 250 KGAL 2.00 0 00 0.00 

SLUDGE/WASTE/SOIL EXCAVATION ':: .' :,: :··· '>::,:: :,: : : : : ': ::: ::: :: 
1) Excavate and Load Overlying Soil 9500 CY 0 00 000 073 
2) Excavate and Load Sludge/Waste 60000 CY 0.00 0.00 110 
3) Transport to Stockpile Areas 2720 HR 0.00 000 12.70 
4) Dust Suppression 300 AC 0.00 2 56 20.87 
5) Odor Control 1 LS 14000000 000 000 
6\ Air Monilorina 300 EA 100000 0.00 0.00 

SLUDGE/WASTE STOCKPILING AND HANDLING _: ' 

1) Odor/Moisture Control (lime) 9000 TON 0.00 7.84 0.00 
2) Sludge Dewatering/Moisture Control 1200 HR 0.00 0.00 14.36 
3) Stockoile Maintenance 1200 HR 000 000 000 

CONFIRMATORY SAMPLING/ANALYSES :::::C::: >:T : :> ::>:c::: : : ::;: : :':: :::: : : : . : 
1) Shipping Cost 150 EA 65.00 000 000 
2) Analytical Cost (dioxin, SVOCs, metals) 250 EA 113000 0.00 0.00 
3) Stockoile Characterization Samoles 200 EA 750.00 000 0.00 

OFFSITE DISPOSAL OF SLUDGE/WASTE 
,', 

',' 

1) Load Dump Trucks 66000 CY 0.00 0.00 0.73 
2) Transoortation and Disoosal Costs 99000 TON 8000 000 0.00 

Total Cost ($) Total Direct Comments/ 
Cost/$) References 

Eauio. Sub. Mat. Labor Eouio. 
: : : : : : ':::: ,:,:: ,•,': :: : :.:· :.. : : 

: 
' :: : 

000 0 1,575 3,150 0 4,725 [18 05 0206] 
61.49 0 1,098 3,667 1,230 5,995 [022 704 1200] 

1.69 0 26,400 3,498 3,718 33,616 [18 01 0102] 
0.49 0 0 1,733 3,267 5,000 [022 308 0400] 

2.50 0 0 1,573 4,625 6,198 [17 03 0101] 
1.69 0 10,920 1,447 1,538 13,905 [18 01 0102] 
0 00 0 5,576 492 0 6,068 [33 08 0563] 
1.10 0 1,275 3,600 825 5,700 
001 0 0 0 484 484 [33 08 05851 

·•< 
0.00 0 14,580 0 0 14,580 [17 03 1003] 
4.00 0 0 0 4,000 4,000 

900.00 0 0 0 19,800 19,800 see assumptions 
0.00 5,000 0 0 0 5,000 see assumptions 
0.00 500 0 0 0 500 see assumotions 

: ' :,: ,: .. 
1.78 0 0 6,935 16,910 23,845 [17 03 0277] 
2.67 0 0 66,000 160,200 226,200 see assumptions 

33.43 0 0 34,544 90,930 125,474 [17 03 0285] 
26.43 0 768 6,261 7,929 14,958 see assumptions 

ODO 140,000 0 0 0 140,000 see assumptions 
000 300 000 0 0 0 300 000 see assumotions 

: : ': : : ,: ', :: .:: : : :':':: 

0.00 0 70,560 0 0 70,560 [33 15 0407] 
75.00 0 0 17,232 90,000 107,232 see assumptions 
75.00 0 0 0 90000 90 000 see assumotions 

::: ::: : :: : :: : ' ,:: : ,: : : : ::: : ' 

' ' 

000 9,750 0 0 0 9,750 see assumptions 
0.00 282,500 0 0 0 282,500 see assumptions 
000 150 000 0 0 0 150 000 see assumotions 

<: ' ·-: : : :<.- : .'.'.': : : 
1.78 0 0 48,180 117,480 165,660 [17 03 0277] 
0.00 7 920 000 0 0 0 7 920 000 see assumotions 
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( 

Unit Cost ($) 

Item 
SITE RESTORATION 

1) Backfill and Compaction 
1a) with Overlying Soil 9500 CY 0.00 
1b) with Clean Fill From Off-Site Location 69000 CY 0.00 

2) Place topsoil (4") 1685 CY 0.00 
31 Reveaetate 3 AC 0.00 

SITE STAFFING 
1) Site Supervisor/Field Operations Leader 11 MO 0.00 
2) Sile Engineer 11 MO 0.00 
4) Sampler/Site Safety Officer 11 MO 0.00 
5) Sampler/Technician 11 MO 0.00 
6) Travel Exoenses 210 DAY 0.00 

SUBTOTAL DIRECT COST 

Subtotal Direct Cost 
Direct Cost Adjustment Factors: 
Health and Safety on Labor and Equipment @ 5% 
Subtotal 
Indirect Cost Adjustment Factors: 
Tax on materials@ 7% 
G&A@ 10% of Equipment, Material, and Labor 
SubContract@ 4% of Sub. Cost 
Labor Overhead @ 60% 
Subtotal Direct and Indirect 

Other Costs: 
Profit@ 10% of Subtotal Direct and Indirect 
Engineering @ 6% of Construction Cost and 2% of Transportation and Disposal Cost 
Home Office Mgmt. And Support@ 3% Direct and Indirect 

Total Project Cost 
Contingency@ 10% of Total Project Cost 

TOTAL COST 

0.31 1.66 
5.29 0.90 

18.13 3.64 
340.36 66.98 

0.00 3200.00 
0.00 3200.00 
0.00 2400.00 
0.00 2400.00 
0.00 492.00 

4.75 
2.07 
3.79 

92.07 

0.00 
0.00 
0.00 
0.00 
0.00 

I 

Total Cost($) Total Direct Comments/ 
Cost$ References 

0 2,945 
0 365,010 
0 30,549 
0 1 021 

: :::<::: : : :' 
0 0 35,200 0 35,200 
0 0 35,200 0 35,200 
0 0 26,400 0 26,400 
0 0 26,400 0 26,400 
0 0 103 320 0 103 320 I see assumptions 

81987i715 5591383 5291441 858i710 I 1019351249 i 
Total Cost($) Total Comments 

Cost IS\ 

Sub. Mat. Labor Enuin. )::•:-·. 

8,987,715 559,383 529,441 858,710 10,935,249 

0 0 26 472 42 936 69 408 
8 987 715 559 383 555 913 901 646 11 004 657 

0 39,157 0 0 39,157 

0 55,938 55,591 90,165 201,694 
359,509 0 0 0 359,509 

0 0 73 920 0 73 920 
9 347 224 654 478 685 424 991 811 11678936 

1,167,894 
383,936 
350,368 

13,581,134 
1358113 

14,939,248 I 



TABLE L-1B 
CAPITAL COSTS FOR ALTERNATIVE 1B - EXCAVATION AND OFF-SITE DISPOSAL (AREA 1 SLUDGE TRANSPORTED TO RCRA C DISPOSAL FACILITY) 

ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Unit Cost($) Total Cost($) Total Direct Comments/ 
Cost/$) References 

Item Qtv Unit Sub. Mat Labor E• uio Sub Mat Labor E• uio 
MOB/DEMOB AND MONTHLY COSTS . · .':'.:: ... :: .• :·. : 

1) Equipment Mobilization/Demobilization 1 LS 23,150.00 0.00 0.00 0.00 23,150 0 0 0 23,150 see assumptions 
2) Office Trailer (1 ea) 11 MO 0.00 0 00 0.00 385.00 0 0 0 4,235 4,235 historical costs 
3) Storage Trailer (1 ea) 11 MO 000 0.00 0 00 75.00 0 0 0 825 825 historical costs 
4) Portable Communication Equipment 11 MO 0.00 0.00 0 00 300.00 0 0 0 3,300 3,300 historical costs 
5) Site Utilities 11 MO 200.00 000 0 00 000 2,200 0 0 0 2,200 historical costs 
6) Sanitary Facilities 11 MO 105.00 000 000 000 1,155 0 0 0 1,155 historical costs 
7) Security 11 MO 6,000.00 000 000 0 00 66,000 0 0 0 66,000 historical costs 
8) Sampling Equipment 11 MO 0.00 000 000 2,000 00 0 0 0 22,000 22,000 historical costs 
9) Dumoster Rental/Service 11 MO 230.00 0.00 0.00 0.00 2 530 0 0 0 2 530 historical costs 
DECONTAMINATION FACILITIES AND SERVICES .::::::_: ::::: ._:- . ~ . ... 

• 
CCC ·.··· .. : .. · : · .. 

1) Truck Decontamination Pad 
1a) Gravel Base, Delivered and Dumped 15 CY 000 1200 1.54 1.75 0 180 23 26 229 [18 01 0102] 
1b) 40 mil Polyethylene Liner 800 SF 0.00 0.34 0.03 0.00 0 272 24 0 296 [33 08 0563] 
1c) Stone Drainage Layer 10 CY 0.00 12.00 2.50 1.21 0 120 25 12 157 [17 03 0419] 
1d) Splash Guard 800 SF 000 1.25 1.00 0 00 0 1,000 800 0 1,800 

2) Decontamination Services 
2a) Pressure Washer 2 EA 0.00 0.00 000 2,876.89 0 0 0 5,754 5,754 [33 17 0816] 
2b) Operate Pressure Washer 300 HR 0 00 7.84 29.58 000 0 2,352 8,874 0 11,226 [33 17 0823] 

3) Personnel Decontamination Pad 
3a) Gravel Base. Delivered and Dumped 2 CY 000 12.00 1.54 1.75 0 24 3 4 31 [18 01 0102] 
3b) 40 mil Polyethylene Liner 100 SF 0.00 0.34 0.03 0 00 0 34 3 0 37 [33 08 0563] 
3c) Stone Drainage Layer 2 CY 0 00 12.00 2.50 1.21 0 24 5 2 31 [17 03 0419] 

4) Clean and Soent Water Storaoe Tanks 22 MO 000 450.00 000 0 00 0 9 900 0 0 9 900 see assumotions 
SITE PREPARATION : : : : ::· ·. .· ·.· ·. : ... ·.: :::.::: ... 

1) Site Access Road Construction 
1a) Clearing 1 AC 0.00 0.00 36.27 28.43 0 0 36 28 65 [17 01 0101] 

1b) Gravel, Delivered and Dumped 1100 CY 0 00 12.00 1.59 1.69 0 13,200 1,749 1,859 16,808 [18 01 0102] 

1c) Spread, Grade, and Compact 3300 SY 0.00 0.00 0.26 0.49 0 0 858 1,617 2,475 [022 308 0400] 

2) Building/Foundation Demolition 
2a) Foundation Removal 750 CY 0.00 0.00 0.86 1.11 0 0 645 833 1,478 [16 01 0104] 

2b) Foundation Debris Transportation and Disposal 1200 TON 70.00 0 00 0.00 0.00 84,000 0 0 0 84,000 [17 02 0402] 

2c) Clarifier Tank Evacuation/Removal 1 EA 930.00 0.00 483 12 389.79 930 0 483 390 1,803 [020 880] 

2d) Wood-Frame Building Demolition 27000 CF 0.00 0.00 0.05 0.08 0 0 1,350 2,160 3,510 [17 02 0108] 

2e) Building Debris Transportation & Disposal 1000 CY 0.00 0.00 4.85 7.23 0 0 4,850 7,230 12,080 [17 02 0409] 

3) Clear Medium Brush 10 AC 000 0.00 67.55 8832 0 0 676 883 1 559 117 01 01021 



( 

TABLE L-1B (cont.) 
CAPITAL COSTS FOR ALTERNATIVE 1B - EXCAVATION AND OFF-SITE DISPOSAL (AREA 1 SLUDGE TRANSPORTED TO RCRA C DISPOSAL FACILITY 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE20F 3 

Unit Cost ($) Total Cost($) 

Item Qtv Unit Sub. Mat. Labor Eouio. Sub. Mat. Labor Eauio. 
SITE PREPARATION {cont.l 

4) Erosion Controls 
4a) Silt Fences 2500 LF 0.00 0.63 1.26 0.00 0 1,575 3,150 0 
4b) Hay Bales 20 TON 0.00 5490 183.37 61.49 0 1,098 3,667 1,230 

5) Haul Road Construction 
5a) Gravel, Delivered and Dumped 2200 CY 0.00 12.00 1.59 1.69 0 26,400 3,498 3,718 
5b) Spread, Grade, and Compact 6667 SY 0.00 0.00 0.26 0.49 0 0 1,733 3,267 

6) Prepare Stockpile/Staging Areas 
6a) Rough Grade 1850 SY 000 0.00 0.85 2.50 0 0 1,573 4,625 
6b) Sand/Gravel, Delivered and Dumped 910 CY 0.00 12.00 1.59 169 0 10,920 1,447 1,538 
6b) 40-mil Polyethylene Liner 16400 SF 0.00 0.34 0.03 0.00 0 5,576 492 0 
6d) Erosion and Sedimentation Controls 750 LF 0.00 170 4.80 1.10 0 1,275 3,600 825 

7) Dust suooression lwaterinol oer acre-oass 48400 SY 0.00 0.00 000 0.01 0 0 0 484 
DEWATERING !Areas 1 and 2l 

1) Pumps (rental, 3 units) 60 WK 0.00 243.00 0.00 0.00 0 14,580 0 0 
2) Discharge Hose (3") 1000 LF 0.00 0.00 0.00 4.00 0 0 0 4,000 
3) Fractionation Tanks (2@ 11 months each) 22 MO 0.00 0.00 0.00 900.00 0 0 0 19,800 
4) Analytical Samples 10 EA 500.00 0.00 0.00 0.00 5,000 0 0 0 
5) Disoosal Fees 250 KGAL 2.00 0.00 0.00 0.00 500 0 0 0 

SLUDGE/WASTE/SOIL EXCAVATION :;:::-:-· . . . . . . . : . . . . . . . . . . . 

1) Excavate and Load Overlying Soil 9500 CY 0.00 000 0.73 1.78 0 0 6,935 16,910 
2) Excavate and Load Sludge/Waste 60000 CY 0.00 0.00 1.10 2.67 0 0 66,000 160,200 
3) Transport to Stockpile Areas 2720 HR 0.00 0.00 12.70 33.43 0 0 34,544 90,930 
4) Dust Suppression 300 AC 0.00 2.56 20.87 26.43 0 768 6,261 7,929 
5) Odor Control 1 LS 140000.00 0.00 0.00 0.00 140,000 0 0 0 
6) Air Monitorina 300 EA 1000.00 0.00 000 0.00 300 000 0 0 0 

SLUDGE/WASTE STOCKPILING AND HANDLING . :-.-:.:.::::;:::····· 

1) Odor/Moisture Control (lime) 9000 TON 0.00 7.84 0.00 0.00 0 70,560 0 0 
2) Sludge Dewatering/Moisture Control 1200 HR 0.00 0.00 14.36 75.00 0 0 17,232 90,000 
3l Stockoile Maintenance 1200 HR 0.00 0.00 0.00 75.00 0 0 0 90000 

CONFIRMATORY SAMPLING/ANALYSES 
1) Shipping Cost 150 EA 65.00 0.00 0.00 0.00 9,750 0 0 0 
2) Analytical Cost (dioxin, SVOCs, metals) 250 EA 1130.00 0.00 0.00 0.00 282,500 0 0 0 
3\ Stockoile Characterization Samoles 200 EA 750.00 0.00 0.00 000 150 000 0 0 0 

OFFSITE DISPOSAL OF SLUDGE/WASTE :-:-;.:-:.;.;.;.:-:-: ::::::.;.": :-:-:-.-:;:::::::;:::;:::-·-· 
................ :-:-:-:•:-:-:-:-:-:-:;::::::::::::::::::::::::::::::::=:=::::::-· 

1) Load Dump Trucks 66000 CY 0.00 0.00 0.73 1.78 0 0 48,180 117,480 
2) Transportation and Disposal Costs (Subtitle D) 57750 TON 80.00 0.00 0.00 0.00 4,620,000 0 0 0 
2l Transoortation and Disoosal Costs (Subtitle Cl 41250 TON 181.00 0.00 0.00 0.00 7 466 250 0 0 0 

Total Direct Comments/ 
Cost($) References 

: ' : ::< 

4,725 (18 05 0206] 
5,995 (022 704 1200] 

33,616 [18 01 0102] 
5,000 [022 308 0400] 

6,198 [17 03 0101] 
13,905 (18 01 0102] 
6,068 [33 08 0563] 
5,700 

484 [33 08 05851 

14,580 (17 03 1003] 
4,000 

19,800 see assumptions 
5,000 see assumptions 

500 see assumotions 
. ·.-.--·.:-:-: 

23,845 [17 03 0277] 
226,200 see assumptions 
125,474 [17 03 0285] 

14,958 see assumptions 
140,000 see assumptions 
300 000 see assumotions 

70,560 [33 15 0407] 
107,232 see assumptions 
90000 see assumotions 

9,750 see assumptions 
282,500 see assumptions 
150 000 see assumotions 

165,660 [17 03 0277] 
4,620,000 see assumptions 
7 466 250 see assumotions 



TABLE L-1B {cont.) 
CAPITAL COSTS FOR ALTERNATIVE 1B -EXCAVATION AND OFF-SITE DISPOSAL (AREA 1 SLUDGE TRANSPORTED TO RCRA C DISPOSAL FACILITY) 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 3 OF 3 

Unit Cost($) Total Cost($) 

Item Qtv Unit Sub. Mat. Labor Eauio. Sub. Mat Labor Eouio. 
SITE RESTORATION : : : ... : : : : ' : : : : ' ,', ' ', . ' ' ' ,' ,', : :, : : : : 

1) Backfill and Compaction 
1a) with Overlying Soil 9500 CY 0.00 0.31 1.66 4.75 0 2,945 15,770 45,125 
1b) with Clean Fill From Off-Site Location 69000 CY 0.00 5.29 0.90 2.07 0 365,010 62,100 142,830 

2) Place topsoil (4') 1685 CY 000 18.13 3.64 3.79 0 30,549 6,133 6,386 
3) Reveaelate 3 AC 0.00 340.36 66.98 92 07 0 1 021 201 276 

SITE STAFFING : : : : : : : : : '•·• .: :,: : ::: ::•.:.:<: : ':•. ': ·:::: :·: ,: : .:: ::: : 

1) Site Supervisor/Field Operations Leader 11 MO 000 0.00 3200.00 000 0 0 35,200 0 
2) Site Engineer 11 MO 0.00 000 3200.00 0.00 0 0 35,200 0 
4) Sampler/Site Safety Officer 11 MO 0.00 000 2400.00 0.00 0 0 26.400 0 
5) Sampler 11 MO 0.00 0.00 2400.00 000 0 0 26,400 0 
61 Travel Exoenses 210 DAY 0.00 0.00 492.00 000 0 0 103 320 0 

Total Direct Comments/ 
Cost/$\ References 

I ' 

63,840 [17 03 0422] 
569,940 [17 03 0423] 

43,069 [18 05 0301] 
1 498 [18 05 04011 

: : : •.• ·· .... ·.· 

35,200 
35,200 
26.400 
26,400 

103 320 see assumotions 

SUBTOTAL DIRECT COST 13,153,965 559.183 529,441 858,71011 151101,49911 

Subtotal Direct Cost 
Direct Cast Adjustment Factors: 
Health and Safety on Labor and Equipment @ 5% 
Subtotal 
Indirect Cast Adjustment Factors: 
Tax on materials@ 7% 
G&A@ 10% of Equipment, Material, and Labor 
SubContract@ 4% of Sub. Cost 
Labor Overhead @ 60% 
Subtotal Direct and Indirect 

Other Casts: 
Profit@ 10% of Subtotal Direct and Indirect 
Engineering@ 6% of Construction Cost and 2% of Transportation and Disposal Cost 
Home Office Mgmt And Support @ 3% Direct and Indirect 

Total Project Cost 
Contingency@ 10% of Total Project Cost 

TOTAL COST 

Sub. 
13,153,965 

0 
13 153 965 

0 
0 

526,159 
0 

13 680 124 

Total Cost ($) 

Mat Labor 
559,383 529.441 

0 26 472 
559 383 555 913 

39,157 0 
55,938 55,591 

0 0 
0 73 920 

654 478 685 424 

Total Comments 
Cost/$\ 

Eauio. -.:.: : :• ·•···' 

858,710 15,101,499 

42 936 69 408 
901 646 15170907 

0 39,157 
90,165 201,694 

0 526,159 
0 73 920 

991 811 16011836 

1,601,184 
477,260 
480,355 

18,570,635 
1857064 

20,427,699 I 



TABLE L-1C 
CAPITAL COSTS FOR ALTERNATIVE 1C - EXCAVATION AND OFF-SITE DISPOSAL (AREA 1 SLUDGE TRANSPORTED TO CANADIAN LANDFILL) 

ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Unit Cost ($) Total Cost ($) Total Direct 
Cost/$\ 

Item Qtv Unit Sub. Mat Labor E• ui•. Sub. Mat. Labor Eouia. 
MOB/DEMOB AND MONTHLY COSTS 

1) Equipment Mobilization/Demobilization 1 LS 23,150.00 0.00 000 000 23,150 0 0 0 23,150 
2) Office Trailer (1 ea) 11 MO 0.00 000 0.00 385.00 0 0 0 4,235 4,235 
3) Storage Trailer (1 ea) 11 MO 0.00 0.00 0.00 75.00 0 0 0 825 825 
4) Portable Communication Equipment 11 MO 0.00 0.00 0.00 300.00 0 0 0 3,300 3,300 
5) Site Utilities 11 MO 200.00 000 0.00 0.00 2,200 0 0 0 2,200 
6) Sanitary Facilities 11 MO 105.00 000 0.00 0.00 1,155 0 0 0 1,155 
7) Security 11 MO 6,000.00 0.00 0.00 0.00 66,000 0 0 0 66,000 
8) Sampling Equipment 11 MO 0.00 0.00 0.00 2,000.00 0 0 0 22,000 22,000 
9\ Dumaster Rental/Service 11 MO 230.00 0.00 0.00 000 2 530 0 0 0 2 530 
DECONTAMINATION FACILITIES AND SERVICES 
1) Truck Decontamination Pad 

1a) Gravel Base, Delivered and Dumped 15 CY 0.00 12.00 1.54 1.75 0 180 23 26 229 
1b) 40 mil Polyethylene liner 800 SF 0.00 0.34 0.03 0.00 0 272 24 0 296 
1c) Stone Drainage Layer 10 CY 0.00 12.00 2.50 1.21 0 120 25 12 157 
1d) Splash Guard 800 SF 0.00 1.25 1.00 0.00 0 1,000 800 0 1,800 

2) Decontamination Services 
2a) Pressure Washer 2 EA 0.00 0.00 0.00 2,876.89 0 0 0 5,754 5,754 
2b) Operate Pressure Washer 300 HR 0.00 7.84 29.58 0.00 0 2,352 8,874 0 11,226 

3) Personnel Decontamination Pad 
3a) Gravel Base, Delivered and Dumped 2 CY 0.00 12.00 1.54 1.75 0 24 3 4 31 
3b) 40 mil Polyethylene liner 100 SF 0.00 0.34 0.03 0.00 0 34 3 0 37 
3c) Stone Drainage Layer 2 CY 0.00 12.00 2.50 1.21 0 24 5 2 31 

4l Clean and Scent Water Storaoe Tanks 22 MO 0.00 450.00 0.00 0.00 0 9 900 0 0 9 900 
SITE PREPARATION :_:_: _: : : : : .- :::.: : :_:: . 

1) Site Access Road Construction 
1a) Clearing 1 AC 0.00 0.00 36.27 28.43 0 0 36 28 65 

1b) Gravel, Delivered and Dumped 1100 CY 0.00 12.00 1.59 1.69 0 13,200 1,749 1,859 16,808 

1c) Spread, Grade, and Compact 3300 SY 0.00 0.00 0.26 0.49 0 0 858 1,617 2,475 

2) Building/Foundation Demolition 
2a) Foundation Removal 750 CY 0.00 0.00 0.86 1.11 0 0 645 833 1,478 

2b) Foundation Debris Transportation and Disposal 1200 TON 70.00 0.00 0.00 0.00 84,000 0 0 0 84,000 

2c) Clarifier Tank Evacuation/Removal 1 EA 930.00 0.00 483.12 389.79 930 0 483 390 1,803 

2d) Wood-Frame Building Demolition 27000 CF 0.00 0.00 0.05 0.08 0 0 1,350 2,160 3,510 

2e) Building Debris Transportation & Disposal 1000 CY 0.00 0.00 4.85 7.23 0 0 4,850 7,230 12,080 

3) Clear Medium Brush 10 AC 0.00 0.00 67.55 88.32 0 0 676 883 1559 

Comments/ 
References 

see assumptions 
historical costs 
historical costs 
historical costs 
historical costs 
historical costs 
historical costs 
historical costs 
historical costs 

(18 01 0102) 
(33 08 0563) 
(17 03 0419) 

(33 17 0816) 
(33170823) 

(18 01 0102) 
(33 08 0563] 
[17 03 0419] 

see assumations 
: : : :<::::::-

[17 01 0101] 
(18 01 0102] 

[022 308 0400] 

(16 01 0104] 
(17 02 0402) 

[020 880) 
[17 02 0108) 
[17 02 0409) 
[17 01 01021 



TABLE L-1C (cont.) 
CAPITAL COSTS FOR ALTERNATIVE 1C -EXCAVATION AND OFF-SITE DISPOSAL (AREA 1 SLUDGE TRANSPORTED TO CANADIAN LANDFILL) 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 3 

Unit Cost($) Total Cost($) 

Item Qty Unit Sub. Mat Labor Equip Sub. Mat Labor 
SITE PREPARATION (cont) ·.· 

4) Erosion Controls 
4a) Silt Fences 2500 LF 000 0.63 1.26 0 00 0 1,575 3,150 
4b) Hay Bales 20 TON 000 54.90 183.37 61.49 0 1,098 3,667 

5) Haul Road Construction 
Sa) Gravel, Delivered and Dumped 2200 CY 000 12.00 1.59 1.69 0 26,400 3,498 
Sb) Spread, Grade, and Compact 6667 SY 000 000 0.26 0.49 0 0 1,733 

6) Prepare Stockpile/Staging Areas 
6a) Rough Grade 1850 SY 0.00 000 0.85 2.50 0 0 1,573 
6b) Sand/Gravel, Delivered and Dumped 910 CY 000 12.00 1.59 1.69 0 10,920 1,447 
6b) 40-mil Polyethylene Liner 16400 SF 0.00 0.34 0.03 0 00 0 5,576 492 
6d) Erosion and Sedimentation Controls 750 LF 000 1.70 4.80 1 10 0 1,275 3,600 

7) Dust SUPPression /waterinol oer acre-Pass 48400 SY 000 0.00 0.00 0.01 0 0 0 
DEWATERING /Areas 1 and 21 : : : :,: . : :: : : :. : : : : :,: : : : : : : : : : . : . : : :·: 

1) Pumps (rental, 3 units) 60 WK 0.00 243.00 000 0.00 0 14,580 0 
2) Discharge Hose (3") 1000 LF 0.00 000 0.00 4.00 0 0 0 
3) Fractionation Tanks (2@ 11 months each) 22 MO 0.00 0.00 0.00 900.00 0 0 0 
4) Analytical Samples 10 EA 500.00 000 0.00 0.00 5,000 0 0 
5) DisPosal Fees 250 KGAL 200 0.00 0.00 0 00 500 0 0 

SLUDGE/WASTE/SOIL EXCAVATION : : : :': ·.:::. . 
: .. : '.':': .· :.:. ·'· .· : ··.::' . ,·.· 

. 

1) Excavate and Load Overlying Soil 9500 CY 0.00 0.00 0 73 1.78 0 0 6,935 
2) Excavate and Load Sludge/Waste 60000 CY 0.00 0 00 1.10 2.67 0 0 66,000 
3) Transport to Stockpile Areas 2720 HR 0.00 000 12.70 33.43 0 0 34,544 
4) Dust Suppression 300 AC 000 2.56 20.87 26.43 0 768 6,261 
5) Odor Control 1 LS 140000.00 000 000 0.00 140,000 0 0 
6) Air Monitorina 300 EA 1000.00 0 00 0.00 000 300 000 0 0 

SLUDGE/WASTE STOCKPILING AND HANDLING ·. 
: . 

1) Odor/Moisture Control (lime) 9000 TON 000 7.84 0.00 000 0 70,560 0 
2) Sludge Dewatering/Moisture Control 1200 HR 0.00 0.00 14.36 75.00 0 0 17,232 
3) StockPile Maintenance 1200 HR 0.00 000 0.00 75.00 0 0 0 

CONFIRMATORY SAMPLING/ANALYSES .· ·:. ::: . :: ::.: 

1) Shipping Cost 150 EA 65.00 000 0.00 000 9,750 0 0 
2) Analytical Cost (dioxin, SVOCs, metals) 250 EA 1130.00 0.00 000 0.00 282,500 0 0 
3l Stockpile Characterization SamPles 200 EA 750.00 0.00 0.00 000 150 000 0 0 

OFFSITE DISPOSAL OF SLUDGE/WASTE > . :··. . ·. : .· 

1) Load Dump Trucks 66000 CY 0.00 0.00 0.73 178 0 0 48,180 
2) Transportation and Disposal Costs (US Subtitle D) 57750 TON 80.00 000 000 000 4,620,000 0 0 
2) Transoortalion and DisPosal Costs /Canada) 41250 TON 225.00 000 000 0.00 9 281 250 0 0 

Total Direct Comments/ 
Cost($) References 

Equip 
.· 

0 4,725 [18 05 0206] 
1,230 5,995 [022 704 1200] 

3,718 33,616 [18 01 0102] 
3,267 5,000 [022 308 0400] 

4,625 6,198 [17 03 0101] 
1,538 13,905 [18 01 0102] 

0 6,068 [33 08 0563] 
825 5,700 
484 484 133 08 05851 

.· : 

0 14,580 [17 03 1003] 
4,000 4,000 

19,800 19,800 see assumptions 
0 5,000 see assumptions 
0 500 see assumptions 

.: . ·:': : 
·. 

16,910 23,845 [17 03 0277] 
160,200 226,200 see assumptions 
90,930 125,474 [17 03 0285] 

7,929 14,958 see assumptions 
0 140,000 see assumptions 
0 300 000 see assumotions 
:;: ·.· : : ·: ·.:: ·.: .·. 

0 70,560 [33 15 0407] 
90,000 107,232 see assumptions 
90 000 90000 see assumptions 

1··.· : : :. : :':':': :::.' . : 
0 9,750 see assumptions 
0 282,500 see assumptions 
0 150 000 see assumptions 
•' : :::':'. ::: : .·. C. 

117,480 165,660 [17 03 0277] 
0 4,620,000 see assumptions 
0 9 281 250 see assumPtions 



TABLE L-1C (cont.) 
CAPITAL COSTS FOR ALTERNATIVE 1C -EXCAVATION AND OFF-SITE DISPOSAL (AREA 1 SLUDGE TRANSPORTED TO CANADIAN LANDFILL) 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 3 OF 3 

Item 
SITE RESTORATION 

1) Backfill and Compaction 
1a) with Overlying Soil 
1 b) with Clean Fill From Off-Site Location 

2) Place topsoil (4") 
3) Revegetate 

SITE STAFFING 
1) Site Supervisor/Field Operations Leader 
2) Site Engineer 
4) Sampler/Site Safety Officer 
5) Sampler/Technician 
6) Travel Expenses 

Unit Cost($) Total Cost ($) 

SUBTOTAL DIRECT COST 14,968,965 559,383 529,441 858,710 I 16.916.499 ~ 

Subtotal Direct Cost 
Direct Cost Adjustment Factors: 
Health and Safety on Labor and Equipment @ 5% 
Subtotal 
Indirect Cost Adjustment Factors: 
Tax on materials@ 7% 
G&A@ 10% of Equipment, Material, and Labor 
SubContract @ 4% of Sub. Cost 
Labor Overhead @ 60% 
Subtotal Direct and Indirect 

Other Costs: 
Profit @ 10% of Subtotal Direct and Indirect 
Engineering@ 6% of Construction Cost and 2% of Transportation and Disposal Cost 
Home Office Mgmt. And Support@ 3% Direct and Indirect 

Total Project Cost 
Contingency@ 10% of Total Project Cost 

TOTAL COST 

Sub. 
14,968,965 

0 
14 968 965 

0 
0 

598,759 
0 

15 567 724 

Total Cost($) 

Mat. Labor 
559,383 529.441 

0 26 472 
559 383 555 913 

39,157 0 
55,938 55,591 

0 0 
0 73 920 

654 478 685 424 

Total 
Cost I~\ 

Enuin. 
858,710 16,916,499 

42 936 69 408 
901 646 16 985 907 

0 39,157 
90,165 201,694 

0 598,759 
0 73 920 

991 811 17 899 436 

1,789,944 
517,916 
536,983 

20,744,279 
2 074 428 

22,818,701 11 

Comments/ 

!;_ee assumptions 

Comments 



TETRA TECH NUS, INC. COST EST/MA TE ASSUMPTIONS 

CLIENT: EPA I FILE NO.: N4111-3.5 BY: SAV PAGE: 1 of 5 

SUBJECT: Assumptions and basis of costs for REVIEWED BY: DMB/GB DATE: July 2002 
Alternative 2 

Mohawk Tannery EE/CA 
Alternative 2 - Excavation and Consolidation Into On-Site Landfill 

ASSUMPTIONS: 

1. Alternative 2 includes: 
• Personnel and equipment mobilization 
• Site preparation 
• Construction of landfill liner system (to be completed prior to excavation) 
• Excavation and stockpiling of overlying soil at a designated, onsite soil staging area 
• Excavation of sludge/waste and consolidation into on-site landfill 
• Initial backfill of excavation with overlying soil 
• Backfill and compaction to original grade with imported, clean, common fill 
• Construction of landfill cover and closure of landfill 
• Site restoration including wetlands re-creation 
• PRSC including operation and maintenance of landfill 

2. Unit costs were derived from same sources as identified for Alternative 1. 

3. Hourly labor costs for construction activities were derived from the same source as identified 
for Alternative 1 . 

4. The Engineering News-Record Construction Cost Index (CCI) was used to adjust 
construction costs by the same method used for Alternative 1 . 

5. Abbreviations: LF = linear feet; SF = square feet; SY = square yard; CF = cubic feet; CY = 
cubic yard; AC = acre; WK= week; MO= month; LS = lump sum; KGAL = 1,000 gallons; PDI 
= pre-design investigation; TCLP = toxicity characteristic leaching procedure; voes = volatile 
organic compounds; SVOCs = semi-volatile organic compounds 

6. Discount rate for net present worth analysis at 7% per OSWER Directive No. 9355.3-20, June 
25, 1993 (same as Alternative 1). 

ESTIMATED TIME TO COMPLETE ALTERNATIVE 2 (see Figure 5-1): 

Once authorized to proceed 

Engineering & Design Specifications (including PDI): 

Coordination with NHDES re: on-site landfill approvals 

Subcontracting/Procurement: 

Mobilization: 

Site Preparation (including landfill liner construction): 

25 weeks 

8 weeks 

8 weeks 

2 week 

16 weeks 



TETRA TECH NUS, INC. COST EST/MA TE ASSUMPTIONS 

CLIENT: EPA I FILE NO.: N4111-3.5 BY: SAV 
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Alternative 2 

Excavation and Consolidation into Landfill: 
(overlying soil 4 weeks; waste/sludge 30 weeks) 

Site Restoration (including landfill closure): 

Demobilization: 

34 weeks 

10 weeks 

2 week 

PAGE: 2 of 5 

DATE: July 2002 

Total site time (from mob to demob): 64 weeks @ 4 wk/mo = approximately 16 months 

Total project duration: ~26 months 

Note: Duration assumes 5 day work week and 8 hour day.Total project duration does not include 
potential delays attributed to reduced excavation rates from excessive sludge/waste moisture 
content. 

CAPITAL COST ITEMS: 

Mob/Demob and Monthly Costs for Alternative 2 would be as detailed for Alternative 1. 

Decontamination Facilities for Alternative 2 would be as detailed for Alternative 1, except that 
pressure washer operation would be assumed at 10% of excavation time instead of 25% to 
account for fewer off-site truck trips. 

Site Preparation activities for Alternative 2 would be as detailed for Alternative 1 . 

Construction of the Landfill Liner System would be part of the Site Preparation requirements 
for Alternative 2. The landfill footprint size was estimated using the following assumptions: 

• 60,000 CY sludge/waste would be placed into landfill 
• 10% volume addition would result due to addition of bulking agent for moisture/odor 

control, :. 66,000 CY (1,782,000 CF) landfill capacity used for costing purposes. 
• Assuming 30 to 40 foot thickness of sludge/waste, approximately 50,000 SF required for 

landfill footprint - conceptual design of landfill assumes circle with 250 FT diameter. 

The system would be double-lined, and the following components were used as the basis for 
construction cost estimates (see Figure 4-3 for a graphic depiction of the conceptual design of the 
landfill liner system): 
1) Clearing and Grading of landfill area: 50,000 SF = 5,555 SY 
2) Placement of 24" Clay Layer: 50,000 SF* 2 FT= 100,000 CF= 3,700 CY 
3) Lower Geomembrane Layer - 60 mil thickness over the entire landfill area 
4) A Secondary Leachate Collection System would be installed above the Lower Geomembrane 

and would function as the Leak Detection System-designed to intercept any leachate that 
passes through the Primary Leachate Collection System. The system would be 12" in 
thickness, consisting of coarse-grained sand and gravel material to facilitate leachate 
drainage to the perimeter of the landfill. The perimeter of the landfill would be outfitted with 
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SUBJECT: Assumptions and basis of costs for REVIEWED BY: OMS/GB DATE: July 2002 
Alternative 2 

perforated pipe to collect leachate and funnel it to a drainage sump, from which it would be 
pumped, pretreated (if necessary), and discharged to the sewer system. 

5) Structural Fill Layer would consist of 12" of structural material over the landfill area 
6) Middle Clay Layer would be 6" of clay - 25,000 CF = 950 CY 
7) Primary Leachate Collection System would be constructed as described above, except with a 

24" thickness 

Sludge/Waste Excavation, Dewatering, and Confirmatory Sampling/Analysis assumptions 
and basis of cost would be the same as detailed for Alternative 1. 

Sludge/Waste Handling would occur within the sludge/waste stockpiling area as described for 
Alternative 1; and would involve odor control and dewatering. Landfill maintenance would also be 
necessary for the duration of site work as sludge/waste is transported from the stockpiling area to 
the on-site landfill. 
1) Odor Control. Assume odor/moisture control measures within landfill will require lime up to 

10% of weight of sludge/waste or 9,000 tons. (Sludge/waste density assumed to be 1.5 
ton/cy; 60,000cy sludge/waste in place= 90,000 tons) 

2) Sludge Dewatering/Moisture Control. Assume labor for odor/moisture control at 2 laborers 
for 1200 hrs (8 HR/day x 30 weeks x 5 days/wk) (anticipated duration of excavation/sludge 
placement); assume rental of bulldozer and front-end loader to manipulate/mix lime into 
sludge/waste 

3) Landfill Maintenance includes labor required to secure landfill at end of day and maintain the 
integrity of erosion and sedimentation controls - 2 man hours/day assumed during course of 
sludge/waste placement (2 hrs/day x 30 wks x 5 days/wk= 300 hrs) 

Landfill Closure would be implemented subsequent to the completion of excavation and 
placement of all contaminated sludge/waste. The following components were used as the basis 
for construction cost estimates (see Figure 4-3 for a graphic depiction of the conceptual design of 
the landfill cover system): 
1) Gas Venting Layer would consist of 12" of sand/gravel with gas vent piping system consisting 

of network of perforated pipe (5,000 LF), five vertical pipes for off-gas release (250 LF), and 
five gas treatment units 

2) Upper Clay Layer - 18" clay layer (1.5 FT)* 50,000 SF = 75,000 CF = 2,800 CY delivered and 
spread 

3) Upper Filter Layer- 60 mil non-woven geotextile, 50,000 SF= 5,555 SY 
4) Soil Cover - 24" unclassified fill (2 FT)* 50,000 SF = 100,000 CF = 3,700 CY delivered and 

spread 
5) Topsoil Cover - 6" topsoil (0.5 FT)* 50,000 SF = 25,000 CF = 950 CY furnished and placed 
6) Vegetative Cover - assume 1.5 acres seeded, mulched, and watered 
7) Perimeter Fencing - assume 800 LF of 7 foot high chain-link fence, one 12' wide swinging 

gate, and 3 strands galvanized barbed wire 
8) Installation of Monitoring Wells includes the drilling and construction of six groundwater 

monitoring wells (three upgradient from the landfill and three downgradient from the landfill). 
Assumed 5 days drilling required. 

Site Restoration and Site Staffing assumptions would be the same as detailed for Alternative 1. 
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OPERATIONS AND MAINTENANCE COSTS: 

Post Removal Site Control would involve post-closure care requirements as detailed in 40 CFR 
258. For costing purposes, assume that post-closure care would be performed for the required 
30-year period. It is assumed that post-closure care activities would be performed on a monthly 
basis for 2 years, a quarterly basis for years 3-5, and on a semi-annual basis thereafter. Cost 
items included in the estimate of operations and maintenance costs for Alternative 2 include: 

• Inspect and maintain the integrity and effectiveness of the final cover 
• Fertilize/reseed landfill cover (assume 1/3 of landfill area per year)@ $500/YR 
• Erosion inspection and repair@ $1,000/YR 
• Mowing, 1.15 acres, 3 times/year= 3.45 acres * $80/acre = $275/YR 

• Operate and maintain the leachate collection and stormwater collection systems 
• Assume 40 inches annual precipitation (http://lwf.ncdc.noaa.gov) over 50,000 SF 

landfill area - 50,000 SF* 3.33 FT= 167,000 CF= 1.25 million GAUYR 
• Discharge to sewer at 1.25 million GAUYR * $2/KGAL = $2,500/YR 
• Analysis of 2 samples/event @ $200/sample = $400/event 

• Monitor groundwater in the vicinity of the landfill 
• Sampling and analysis of 6 monitoring wells assumed @ $500/well = $3,000/event 
• Rental of sample equipment@ $1,000/event 

• Monitor air emissions from the landfill@ $1,000/event 
• Labor required for field investigations - 2 people@ 40 HR= 80 HR* $75/HR = 

$6,000/event 
• Yearly reporting - 120 HR@ $85/HR = $10,200/YR 

PRSC would also include those measures described in the basis of cost for Alternative 1 -
specifically, quarterly inspection of new vegetation and erosion controls for the first two years. 



TETRA TECH NUS, INC. COST EST/MA TE ASSUMPTIONS 

CLIENT: EPA I FILE NO.: N4111-3.5 BY: SAV PAGE: 5 of 5 

SUBJECT: Assumptions and basis of costs for REVIEWED BY: DMB/GB DATE: July 2002 
Alternative 2 

Alternative 2C - Excavation and Consolidation into On-Site Landfill; 
Off-Site Landfill Disposal of Area 1 Sludge 

Alternative 2C includes the excavation, stockpiling, transportation, and disposal of sludge from 
Area 1 at a Canadian landfill. Sludge/waste from Areas 2, 3, 4, 6, and 7 would be consolidated 
into an on-site landfill, as described above. Capital cost estimates for Alternative 2C are the 
same as those described above, with the following exceptions (see Table K-2C): 

• Required landfill capacity would be reduced by approximately 25,000 CY since Area 1 
sludge would be disposed of at an off-site location. Anticipated capital costs were 
reduced accordingly. 

• Transportation and Disposal Costs for Area 1 sludge to Canadian landfill are based on 
unit costs published in RS. Means and discussion with vendors. 
• 25,000 CY + 10% volume addition = 27,500 CY = 41,250 tons 
• 27,500 CY@ 20 CY/trip = 1375 trips* 1,000-mile/trip assumed = 1,375,000 miles 

total transport from site to landfill. 
• On-site landfill O&M costs assumed to be the same for Alternative 2C as for 

Alternatives 2A and 2B. 



TABLE L-2PW 
PRESENT WORTH ANALYSIS - ALTERNATIVE 2 
ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Alternatives 2A and 2B - Consolidation into On-Site Landfill 

PRESENT WORTH ANALYSIS 
PRESENT CAPITAL O&M 

YEAR WORTH COSTS COSTS 

FACTOR1 ($) ($) 
0 1.000 5,571,917 
1 0.935 155,275 
2 0.873 155,275 
3 0.816 60,075 
4 0.763 60,075 
5 0.713 60,075 
6 0.666 37,275 
7 0.623 37,275 
8 0.582 37,275 
9 0.544 37,275 
10 0.508 37,275 
11 0.475 37,275 
12 0.444 37,275 
13 0.415 37,275 
14 0.388 37,275 
15 0.362 37,275 
16 0.339 37,275 
17 0.317 37,275 
18 0.296 37,275 
19 0.277 37,275 
20 0.258 37,275 
21 0.242 37,275 
22 0.226 37,275 
23 0.211 37,275 
24 0.197 37,275 
25 0.184 37,275 
26 0.172 37,275 
27 0.161 37,275 
28 0.150 37,275 
29 0.141 37,275 
30 0.131 37,275 

TOTAL PRESENT WORTH 

PRESENT 
WORTH 

($) 
5,571,917 
145,117 
135,623 
49,039 
45,831 
42,833 
24,838 
23,213 
21,694 
20,275 
18,949 
17,709 
16,551 
15,468 
14,456 
13,510 
12,626 
11,800 
11,028 
10,307 
9,633 
9,002 
8,413 
7,863 
7,349 
6,868 
6,419 
5,999 
5,606 
5,239 
4,897 

$6,300,072 



TABLE L-2PW (cont.) 
PRESENT WORTH ANALYSIS - ALTERNATIVE 2C 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2 OF 2 

Alternative 2C - Consolidation into On-Site Landfill; 
Off-Site Disposal of Area 1 Sludge 

PRESENT WORTH ANALYSIS 
PRESENT CAPITAL O&M 

YEAR WORTH COSTS COSTS 

FACTOR1 ($) ($) 
0 1.000 18,428,170 
1 0.935 155,275 
2 0.873 155,275 
3 0.816 60,075 
4 0.763 60,075 
5 0.713 60,075 
6 0.666 37,275 
7 0.623 37,275 
8 0.582 37,275 
9 0.544 37,275 
10 0.508 37,275 
11 0.475 37,275 
12 0.444 37,275 
13 0.415 37,275 
14 0.388 37,275 
15 0.362 37,275 
16 0.339 37,275 
17 0.317 37,275 
18 0.296 37,275 
19 0.277 37,275 
20 0.258 37,275 
21 0.242 37,275 
22 0.226 37,275 
23 0.211 37,275 
24 0.197 37,275 
25 0.184 37,275 
26 0.172 37,275 
27 0.161 37,275 
28 0.150 37,275 
29 0.141 37,275 
30 0.131 37,275 

TOTAL PRESENT WORTH 

PRESENT 
WORTH 

($) 
18,428,170 

145,117 
135,623 
49,039 
45,831 
42,833 
24,838 
23,213 
21,694 
20,275 
18,949 
17,709 
16,551 
15,468 
14,456 
13,510 
12,626 
11,800 
11,028 
10,307 
9,633 
9,002 
8,413 
7,863 
7,349 
6,868 
6,419 
5,999 
5,606 
5,239 
4,897 

$19,156,325 



TABLE L-2A,B 
CAPITAL COSTS FOR ALTERNATIVES 2A and 2B - EXCAVATION AND CONSOLIDATION INTO ON-SITE LANDFILL 

ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Unit Cost($) Total Cost($) 

Item Qtv Unit Sub. Mat. Labor Enuio. Sub. Mat. Labor 
MOB/DEMOB AND MONTHLY COSTS > C: : : : : 

1 ) Equipment Mobilization/Demobilization 1 LS 23,150 0 0 0 23,150 0 0 
2) Office Trailer (1 ea) 16 MO 0 0 0 385 0 0 0 
3) Storage Trailer (1 ea) 16 MO 0.00 0 00 0 00 75.00 0 0 0 
4) Portable Communication Equipment 16 MO 0.00 0 00 000 300.00 0 0 0 
5) Site Utilities 16 MO 200.00 0.00 0.00 0.00 3,200 0 0 
6) Sanitary Facilities 16 MO 105.00 0.00 0.00 0.00 1,680 0 0 
7) Security 16 MO 6,000.00 000 0 00 0.00 96,000 0 0 
8) Sampling Equipment 16 MO 0.00 0.00 0.00 2,000.00 0 0 0 
91 Dumoster Rental/Service 16 MO 230.00 0.00 0 00 0.00 3 680 0 0 
DECONTAMINATION FACILITIES AND SERVICES ::-.:.·•:: ..... :. ',' : :;: : : : : ::: ·.: ·: : : : : ,: :_: 

1) Truck Decontamination Pad 
1a) Gravel Base, Delivered and Dumped 15 CY 0.00 12.00 1.54 1.75 0 180 23 
1 b) 40 mil Polyethylene Liner 800 SF 0.00 0.34 0.03 0.00 0 272 24 
1c) Stone Drainage Layer 10 CY 0.00 12.00 2 50 1.21 0 120 25 
1 d) Splash Guard 800 SF 0.00 1 25 1.00 0.00 0 1,000 800 

2) Decontamination Services 
2a) Pressure Washer 2 EA 0.00 0 00 0.00 2,876.89 0 0 0 
2b) Operate Pressure Washer 120 HR 0.00 7.84 29.58 0.00 0 941 3,550 

3) Personnel Decontamination Pad 
3a) Gravel Base, Delivered and Dumped 2 CY 0.00 12.00 1.54 175 0 24 3 
3b) 40 mil Polyethylene Liner 100 SF 0.00 0.34 0.03 0.00 0 34 3 
3c) Stone Drainage Layer 2 CY 0 00 12.00 2.50 1.21 0 24 5 

4) Clean and Soent Water Storaoe Tanks 22 MO 0.00 450.00 0.00 0.00 0 9 900 0 

Eouio. 

0 
6,160 
1,200 
4,800 

0 
0 
0 

32,000 
0 

26 
0 

12 
0 

5,754 
0 

4 
0 
2 
0 

SITE PREPARATION : : : : : : : : . ::: :_:::: :, . :: : ,: ::: :, ... ·. . ·:: .. ·-: . ::-:- .·<:. .. 
1 ) Site Access Road Construction 0 0 0 0 

1a) Clearing 1 AC 0.00 0.00 36.27 28.43 0 0 36 28 
1b) Gravel, Delivered and Dumped 1100 CY 0.00 12 00 1.59 1.69 0 13,200 1,749 1,859 
1c) Spread, Grade, and Compact 3300 SY 0.00 0.00 0.26 0.49 0 0 858 1,617 

2) Building/Foundation Demolition 
2a) Foundation Removal 750 CY 0.00 0.00 0.86 1.11 0 0 645 833 
2b) Foundation Debris Transportation and Disposal 1200 TON 70.00 000 0.00 0 00 84,000 0 0 0 

2c) Clarifier Tank Evacuation/Removal 1 EA 930.00 0.00 483.12 389 79 930 0 483 390 

2d) Wood-Frame Building Demolition 27000 CF 0.00 0.00 0.05 0.08 0 0 1,350 2,160 

2e) Building Debris Transportation & Disposal 1000 CY 0.00 000 4.85 7.23 0 0 4,850 7,230 
3) Clear Medium Brush 10 AC 0.00 000 67.55 88.32 0 0 676 883 
4) Erosion Controls 

4a) Silt Fences 2500 LF 0.00 063 1.26 0.00 0 1,575 3,150 0 
4b) Hay Bales 20 TON 0.00 54.90 183.37 61.49 0 1,098 3,667 1,230 

5) Haul Road Construction 
Sa) Gravel, Delivered and Dumped 2200 CY 0.00 12.00 1.59 1.69 0 26,400 3,498 3,718 
Sb) Spread, Grade, and Compact 6667 SY 0.00 0.00 0.26 0.49 0 0 1,733 3,267 

6) Prepare Stockpile/Staging Areas 
6a) Rough Grade 1850 SY 0.00 0.00 0.85 2.50 0 0 1,573 4,625 
6b) Sand/Gravel, Delivered and Dumped 910 CY 0.00 12.00 1.59 1.69 0 10,920 1,447 1,538 
6b) 40-mil Polyethylene Liner 16400 SF 0.00 0.34 0.03 0.00 0 5,576 492 0 
6d) Erosion and Sedimentation Controls 750 LF 0.00 170 4.80 1.10 0 1,275 3,600 825 

7l Dust suooression (waterinal oer acre-oass 48400 SY 0.00 0.00 0.00 0.01 0 0 0 484 

Total Direct Comments/ 
Cost($) References 

. · .. ·.·.· ·.·.· ·. 

23,150 see assumptions 
6,160 historical costs 
1,200 historical costs 
4,800 historical costs 
3,200 historical costs 
1,680 historical costs 

96,000 historical costs 
32,000 historical costs 

3,680 historical costs 
:: ,: . 

229 [18 01 0102] 
296 [33 08 0563] 
157 [17 03 0419] 

1,800 

5,754 [33 17 0816] 
4,490 [33 17 0823] 

31 [18 01 0102) 
37 [33 08 0563] 
31 [17 03 0419] 

9 900 see assumotions 
. : . 

0 
65 [17 01 0101] 

16,808 [18 01 0102] 
2,475 [022 308 0400] 

1,478 [16 01 0104] 
84,000 [17 02 0402] 

1,803 [020 880] 
3,510 [17 02 0108] 

12,080 [17 02 0409] 
1,559 [17 01 0102] 

4,725 [18 05 0206] 
5,995 [022 704 1200] 

33,616 [18 01 0102] 
5,000 [022 308 0400] 

6,198 [17 03 0101] 
13,905 [18 01 0102] 
6,068 [33 08 0563] 
5,700 

484 133 08 05851 



TABLE L-2A,B (cont.) 
CAPITAL COSTS FOR ALTERNATIVE 2A and 2B - EXCAVATION AND CONSOLIDATION INTO ON-SITE LANDFILL 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 20F 3 

Unit Cost($) 

Item Qtv Unit Sub. Mat. Labor Eauio. 
CONSTRUCT LANDFILL LINER SYSTEM .. ·:::<:::: 

1} Clear and Grade Landfill Area 5555 SY 0.00 0.00 0.85 2.50 
2) Place Lower Clay Layer (24") 3700 CY 0.00 6.26 2.68 4.86 
3) Lower Geomembrane (60 mil} 50000 SF 0.00 2.00 0.00 0.00 
4} Secondary Leachate Collection System 

4a) Sand/Gravel 1850 CY 0.00 5.72 2.56 1.91 
4b) Perforated PVC Pipe (6" diameter) 800 LF 0.00 2.13 3.85 0.78 
4c) Geotextile Filter 5555 SY 0.00 1.65 0.15 0.00 

5) Structural FIii 1850 CY 0.00 5.72 2.56 1.91 
6) Middle Clav Laver 950 CY 0.00 6.26 2.68 4.86 

CONSTRUCT LANDFILL LINER SYSTEM /cont\ ... "::':' ',':<,> 
7) Primary Leachate Collection System 

7a) Sand/Gravel 3700 CY 0.00 5.72 2.56 1.91 
7b) Perforated PVC Pipe (6" diameter) 800 LF 0.00 2.13 3.85 0.78 
7c) Geotextile Filter 5555 SY 0.00 1.65 0.15 0.00 

DEWATERING /Areas 1 and 2) • .. ·.·.•.=::<.:-:-· . ·.·.-.::: .. _-: :::::/!/::=-· 
1) Pumps (rental, 3 units) 60 WK 0.00 243.00 0.00 0.00 
2) Discharge Hose (3") 1000 LF 0.00 0.00 0.00 4.00 
3) Fractionation Tanks (2@ 11 months each) 22 MO 0.00 0.00 0.00 900.00 
4) Analytical Samples 10 EA 500.00 0.00 0.00 0.00 
5) Dlsoosal Fees 250 KGAL 2.00 0.00 0.00 0.00 

SLUDGE/WASTE/SOIL EXCAVATION ............ ;.;.:-:-.•:::::: -:-·. 

1) Excavate and Load Overlying Soil 9500 CY 0.00 0.00 0.73 1.78 
2) Excavate and Load Sludge/Waste 60000 CY 0.00 0.00 1.10 2.67 
3) Transport to On-Site Landfill 2720 HR 0.00 0.00 12.70 33.43 
4) Dust Suppression 340 AC 0.00 2.56 20.87 26.43 
5) Odor Control 1 LS 140000.00 0.00 0.00 0.00 
6) Air Monitorina 300 EA 1000.00 0.00 0.00 0.00 

Sub. 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

5,000 
500 

0 
0 
0 
0 

140,000 
300 000 

SLUDGE/WASTE HANDLING . ···.:::::::>:::::::: >,'.:,: '· ,·.-.,, 
1) Odor/Moisture Control (lime) 9000 TON 0.00 7.84 0.00 0.00 0 
2) Sludge Dewatering/Maisture Control 1200 HR 0.00 0.00 14.36 75.00 0 
3) Sludge/Waste Handling During Landfill Construction 1200 HR 0.00 0.00 14.00 75.00 0 
4l Landfill Maintenance 300 HR 0.00 0.00 10.09 0.00 0 

CONFIRMATORY SAMPLING/ANALYSES -··.·::::;::::;:;:/_;;::·; 

1) Shipping Cost 150 EA 65.00 0.00 0.00 0.00 9,750 
2) Analytical Cost (dioxin, SVOCs. metals) 250 EA 1130.00 0.00 0.00 0.00 282,500 
3) Landfill Characterization Samoles 50 EA 750.00 0.00 0,00 0.00 37,500 

LANDFILL CLOSURE 
1) Gas Venting Layer 

1 a} Sand/Gravel Layer 1850 CY 0.00 5.72 2.56 1.91 0 
1b) Slotted Pipe Network 5000 LF 0.00 2.25 7.50 1.20 0 
1c) Gas Vent Piping System 250 LF 0.00 6.10 9.00 2.40 0 
1d) Off-Gas Treatment Unit 5 EA 0.00 44,000.00 0.00 0.00 0 

2) Upper Clay Layer 2800 CY 0.00 6.26 2.68 4.86 0 
3} Upper Filter Layer 5555 SY 0.00 2.00 000 0.00 0 
4) Soil Caver 3700 CY 0.00 5.29 0.90 2.07 0 
5) Topsoil Cover 950 CY 0.00 18.13 3.64 3.79 0 
6) Vegetative Cover 1.15 AC 0.00 14,654.04 60.94 55.03 0 
7) Perimeter Fencing 

?al 7' Galvanized Chain Link Fence 800 LF 0.00 27.35 1.37 0.00 0 

Total Cost($} Total Direct Comments/ 
Cost($) References 

Mat. Labor Eauio. 
-:-:-.-:•,::·::::::;: 

0 4,722 13,888 18,609 (17 03 0101] 
23,162 9,916 17,982 51,060 (17 03 0428] 

100,000 0 0 100,000 (33 08 0572] 

10,582 4,736 3,534 18,852 (17 03 0430] 
1,704 3,080 624 5,408 (027 109 2110] 
9,166 833 0 9,999 (022 400 1510] 

10,582 4,736 3,534 18,852 (17 03 0430] 
5 947 2 546 4 617 13 110 [17 03 04281 

21,164 9,472 7,067 37,703 (17 03 0430] 
1,704 3,080 624 5,408 (027 109 2110] 
9 166 833 0 9 999 [022 400 15101 

........... -.· . .;.;.;.:.:.:-:.:.:-;.;.:.· .. 
·-·--.·.·•·-:•:-· 

14,580 0 0 14,580 (17 03 1003) 
0 0 4,000 4,000 
0 0 19,800 19,800 see assumptions 
0 0 0 5,000 see assumptions 
0 0 0 500 see assumotions 

0 6,935 16,910 23,845 (17 03 0277] 
0 66,000 160,200 226,200 see assumptions 
0 34,544 90,930 125,474 [17 03 0285] 

870 7,096 8,986 16,952 see assumptions 
0 0 0 140,000 see assumptions 
0 0 0 300 000 see assumotions 

'' :_'i:::< -: ,• .. · ._.·:·:::·;::::·::.:_:;: 

70,560 0 0 70,560 (33 15 0407) 
0 17,232 90,000 107,232 see assumptions 
0 16,800 90,000 106,800 see assumptions 
0 3027 0 3 027 see assumotions 

::>:>, . ·-• 
0 0 0 9,750 see assumptions 
0 0 0 282,500 see assumptions 
0 0 0 37 500 see assumotions 

····:·· .. ,,,, ,. '···' ,,, : :>,,< ·.·.·.,-,,>>'',, 

10,582 4,736 3,534 18,852 [17 03 0430] 
11,250 37,500 6,000 54,750 [33 26 0803] 
1,525 2,250 600 4,375 (33 07 0201) 

220,000 0 0 220,000 [33 13 9101) 
17,528 7,504 13,608 38,640 (17 03 0428] 
11,110 0 0 11,110 (33 08 0572] 
19,573 3,330 7,659 30,562 (17 03 0423) 
17,224 3,458 3,601 24,282 (18 05 0301] 
16,852 70 63 16,986 [18 05 0402] 

21 880 1 096 0 22 976 [18 04 01081 



TABLE L-2A,B (cont.) 
CAPITAL COSTS FOR ALTERNATIVE 2A and 28 - EXCAVATION AND CONSOLIDATION INTO ON-SITE LANDFILL 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 3 OF 3 

Item 
7b) 12" Wide Swing Gate 
7c) Three-Strand Barbed Wire 

8) Installation of Monitoring Wells 
Ba) Mabillze Drill Rig and Crew 
8b) Vehicle/Equipment Rental 
8c) Drilling 
8d) Well Construction 
Bel Drillina Crew Labor 

SITE RESTORATION 
1) Backfill and Compaction 

1a) with Overlying Soil 
1b) with Clean Fill From Off-Site Location 

2) Place topsail (4") 
3) Reveaetate 

SITE STAFFING 
1) Site Supervisor/Field Operations Leader 
2) Site Engineer 
4) Sampler/Site Safety Officer 
5) Sampler/Technician 
6) Travel Expenses 

Subtotal Direct Cost 
Direct Cost Adjustment Factors: 
Health and Safety on Labor and Equipment @ 5% 
Subtotal 
Indirect Cost Adjustment Factors: 
Tax on materials@ 7% 
G&A@ 10% of Equipment, Material, and Labor 
Subcontract@ 5% of Sub. Cost 

. · 

Qtv Unit Sub. 
1 EA 000 

800 LF 0.00 

1 LS 0.00 
5 DAY 0.00 

150 LF 0.00 
150 LF 0.00 
80 HR 0.00 

: :. !, : . :. I::.: .... ::::: ::': ,: 

9500 CY 0.00 
69000 CY 0.00 

1685 CY 000 
3 AC 0.00 

: 

16 MO 0.00 
16 MO 0.00 
16 MO 0.00 
16 MO 0.00 

320 DAY 0.00 

SUBTOTAL DIRECT COST 

Unit Cost($) 

Mat. Labor Eauio. 
362.48 69.48 85.13 

0.23 0.57 0.36 

0.00 629 09 1,272.81 
500.00 000 0.00 

20.00 0.00 0.00 
15.00 0.00 000 
0.00 13.00 0.00 

.: ·• :·:: : : .: 'i• 

0.31 1.66 4.75 
5.29 0.90 2.07 

18.13 3.64 3.79 
340.36 66.98 92.07 

0 00 3200.00 0.00 
0.00 3200.00 000 
0.00 2400.00 0.00 
0 00 2400.00 0.00 
0.00 492.00 0.00 

Sub. 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

987,890 

Sub. 
987,890 

0 
987 890 

0 
0 

49,395 
0 Field Construction Labor Overhead @ 60% 

Subtotal Direct and Indirect 1 037 285 

Other Costs: 
Profit@ 10% of Subtotal Direct and Indirect 
Engineering @ 6% of Subtatal Direct and Indirect 
Home Office Mgmt. And Support @ 5% Direct and Indirect 

Total Field Cost 
Contingency@ 10% of Total Field Cost 

TOTAL COST 

Total Cost($) Total Direct Comments/ 
Cost($) References 

Mat. Labor Eauip. 
362 69 85 517 [18040118] 
184 456 288 928 [18040111] 

0 629 1,273 1,902 [33 01 0101] 
2,500 0 0 2,500 
3,000 0 0 3,000 
2,250 0 0 2,250 

0 1 040 0 1 040 
. :.:. . : : 

2.945 15,770 45,125 63,840 [17 03 0422] 
365,010 62,100 142,830 569,940 [17 03 0423) 

45,325 9,100 9,475 63,900 [18 05 0301) 
1 021 201 276 1 498 [18 05 04011 

· . :· .. : 

0 38,400 0 38,400 
0 38,400 0 38,400 
0 28,800 0 28,800 
0 28,800 0 28,800 
0 104 550 0 104 550 see assumptians 

1:ll,1847 6181088 847.755 K 3,575,579 ff 

Total Cost($) Total Comments 
Cost($\ 

Mat. Labor Eauio. : :,: .: : : .. :.:.:: 

1,121,847 618,088 847,755 3,575,579 

0 30904 42 388 73 292 
1 121 847 648 992 890 143 3 648 872 

78,529 0 0 78,529 
112,185 64,899 89,014 266,098 

0 0 0 49,395 
0 143,370 0 143 370 

1312561 857 261 979 157 4 186 264 

418,626 
251,176 
209,313 

5,065,379 
506 538 

5,571,917 I 



( 
TABLE L-2C 

CAPITAL COSTS FOR ALTERNATIVE 2C - EXCAVATION AND CONSOLIDATION INTO ON-SITE LANDFILL (AREA 1 SLUDGE TO OFF-SITE LANDFILL) 
ENGINEERING EVALUATION/COST ANALYSIS 

MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 

Unit Cost($) Total Cost($) Total Direct 
Costl$\ 

Item Qtv Unit Sub. Mat. Labor Eouio. Sub. Mat. Labor Eouio. 
MOB/DEMOB AND MONTHLY COSTS .. ·.·.•.•-:.; ::=;:::;::·· 

1) Equipment Mobilization/Demobilization 1 LS 23,150 0 0 0 23,150 0 0 0 23,150 
2) Office Trailer (1 ea) 16 MO 0 0 0 385 0 0 0 6,160 6,160 
3) Storage Trailer (1 ea) 16 MO 0.00 0.00 0.00 75.00 0 0 0 1,200 1,200 
4) Portable Communication Equipment 16 MO 0.00 0.00 0.00 300.00 0 0 0 4,800 4,800 
5) Site Utilities 16 MO 200.00 0.00 0.00 0.00 3,200 0 0 0 3,200 
6) Sanitary Facilities 16 MO 105.00 0.00 0.00 0.00 1,680 0 0 0 1,680 
7) Security 16 MO 6,000.00 0.00 0.00 0.00 96,000 0 0 0 96,000 
8) Sampling Equipment 16 MO 0.00 0.00 0.00 2,000.00 0 0 0 32,000 32,000 
9 l Dumpster RentaVService 16 MO 230.00 0.00 0.00 0.00 3 680 0 0 0 3680 

DECONTAMINATION FACILITIES ANO SERVICES 
1) Truck Decontamination Pad 

1a) Gravel Base, Delivered and Dumped 15 CY 0.00 12.00 1.54 1.75 0 180 23 26 229 
1 b) 40 mil Polyethylene Liner 800 SF 0.00 0.34 0.03 0.00 0 272 24 0 296 
1c) Stone Drainage Layer 10 CY 0.00 12.00 2.50 1.21 0 120 25 12 157 
1d) Splash Guard 800 SF 0.00 1.25 1.00 0.00 0 1,000 800 0 1,800 

2) Decontamination Services 
2a) Pressure Washer 2 EA 0.00 0.00 0.00 2,876.89 0 0 0 5,754 5,754 
2b) Operate Pressure Washer 300 HR 0.00 7.84 29.58 0.00 0 6,899 26,030 0 32,930 

3) Personnel Decontamination Pad 
3a) Gravel Base, Delivered and Dumped 2 CY 0.00 12.00 1.54 1.75 0 24 3 4 31 
3b) 40 mil Polyethylene Liner 100 SF 0.00 0.34 0.03 0.00 0 34 3 0 37 
3c) Stone Drainage Layer 2 CY 0.00 12.00 2.50 1.21 0 24 5 2 31 

4) Clean and Soent Water Storaae Tanks 22 MO 0.00 450.00 0.00 0.00 0 10 800 0 0 10 800 
SITE PREPARATION ::,:_:< . . ••: .... · .. ·.·, ,• .. : :':':': :·:: : : : : :::·•: .... : : ::_: 

1 ) Site Access Road Construction 
1a) Clearing 1 AC 0.00 0.00 36.27 28.43 0 0 36 28 65 
1b) Gravel, Delivered and Dumped 1100 CY 0.00 12.00 1.59 1.69 0 13,200 1,749 1,859 16,808 
1c) Spread, Grade, and Compact 3300 SY 0.00 0.00 0.26 0.49 0 0 858 1,617 2,475 

2) Building/Foundation Demolition 
2a) Foundation Removal 750 CY 0.00 0.00 0.86 1.11 a a 645 833 1,478 

2b) Foundation Debris Transportation and Disposal 1200 TON 70.00 0.00 0.00 0.00 84,000 0 0 0 84,000 

2c) Clarifier Tank Evacuation/Removal 1 EA 930.00 0.00 483.12 389.79 930 a 483 390 1,803 

2d) Wood-Frame Building Demolition 27000 CF 0.00 0.00 0.05 0.08 0 0 1,350 2,160 3,510 

2e) Building Debris Transportation & Disposal 1000 CY 0.00 0.00 4.85 7.23 0 0 4,850 7,230 12,080 

3) Clear Medium Brush 10 AC 0.00 0.00 67.55 88.32 a 0 676 883 1,559 

4) Erosion Controls 
4a) Slit Fences 2500 LF 0.00 0.63 1.26 0.00 a 1,575 3,150 0 4,725 

4b) Hay Bales 20 TON 0.00 54.90 183.37 61.49 0 1,098 3,667 1,230 5,995 

5) Haul Road Construction 
Sa) Gravel, Delivered and Dumped 2200 CY 0.00 12.00 1.59 1.69 0 26,400 3,498 3,718 33,616 

Sb) Spread, Grade, and Compact 6667 SY 0.00 0.00 0.26 0.49 0 0 1,733 3,267 5,000 

6) Prepare Stockpile/Staging Areas 
6a) Rough Grade 1850 SY 0.00 0.00 0.85 2.50 0 0 1,573 4,625 6,198 

6b) Sand/Gravel, Delivered and Dumped 910 CY 0.00 12.00 1.59 1.69 0 10,920 1,447 1,538 13,905 

Sb) 40-mil Polyethylene Liner 16400 SF 0.00 0.34 0.03 0.00 0 5,576 492 0 6,068 

6d) Erosion and Sedimentation Controls 750 LF 0.00 1.70 4.80 1.10 a 1,275 3,600 825 5,700 

7) Oust suooression (waterinal oer acre-pass 48400 SY 0.00 0.00 0.00 0.01 0 0 0 484 484 

Comments/ 
References 

see assumptions 
historical costs 
historical costs 
historical costs 
historical costs 
historical costs 
historical costs 
historical costs 
historical costs 

[18 01 0102] 
[33 08 0563] 
[17 03 0419] 

[33 17 0816] 
[33 17 0823] 

[18 01 0102] 
[33 08 0563] 
[17 03 0419] 

see assumPtions 
: 

[17 01 0101] 
[18 01 0102] 

[022 308 0400] 

[16 01 0104] 
[17 02 0402] 

[020 880] 
[17 02 0108] 
[17 02 0409] 
[17 01 0102] 

[18 05 0206] 
[022 704 1200] 

[18 01 0102] 
[022 308 0400) 

[17 03 0101] 
[18 01 0102) 
[33 08 0563) 

133 08 05851 



TABLE L-2C (cont.) 
CAPITAL COSTS FOR ALTERNATIVE 2C - EXCAVATION AND CONSOLIDATION INTO ON-SITE LANDFILL (AREA 1 SLUDGE TO OFF-SITE LANDFILL) 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 2OF 3 

Unit Cost($) Total Cost($) Total Direct Comments/ 
Cost($) References 

Item Qty Unit Sub Mat. Labor Equip. Sub. Mat. Labor Eauio. 
CONSTRUCT LANDFILL LINER SYSTEM :,:: ·. _:. 

: : : .: : ::: ._::: ·. · .. 

1) Clear and Grade Landfill Area 3850 SY 0.00 0.00 0.85 2.50 0 0 3,273 9,625 12,898 (17 03 0101] 
2) Place Lower Clay Layer (24") 2600 CY 0.00 6.26 2.68 4.86 0 16,276 6,968 12,636 35,880 (17 03 0428] 
3) Lawer Geomembrane (60 mil) 35000 SF 0 00 2.00 0.00 0.00 0 70,000 0 0 70,000 (33 08 0572] 
4) Secondary Leachate Collection System 

4a) Sand/Gravel 1300 CY 0.00 5.72 2.56 1.91 0 7,436 3,328 2,483 13,247 (17 03 0430] 
4b) Perforated PVC Pipe (6" diameter) 800 LF 0.00 2.13 3.85 0.78 0 1,704 3,080 624 5,408 (027 109 2110] 
4c) Geotextile Filter 3850 SY 0.00 1.65 0.15 000 0 6,353 578 0 6,930 (022 400 1510] 

5) Structural FIii 1300 CY 0.00 5.72 2.56 1.91 0 7,436 3,328 2,483 13,247 [17 03 0430] 
6) Middle Clay Layer 650 CY 0.00 6.26 2.68 4.86 0 4,069 1,742 3,159 8,970 (17 03 0428] 
7) Primary Leachate Collection System 

7a) Sand/Gravel 2600 CY 0.00 5.72 2.56 1.91 0 14,872 6,656 4,966 26,494 [17 03 0430] 
7b) Perforated PVC Pipe (6" diameter) 800 LF 0.00 2.13 3.85 0.78 0 1,704 3,080 624 5,408 (027 109 2110] 
?cl Geotextile Filter 3850 SY 0.00 1.65 0.15 0.00 0 6 353 578 0 6 930 I022 400 15101 

DEWATERING /Areas 1 and 2) ,.· : : : _:: : : : : : ,: : :':':':':','·':·:: :_::: : :·:·: .. ·:• 

1) Pumps (rental, 3 units) 60 WK 0 00 243.00 0.00 0 00 0 14,580 0 0 14,580 (17 03 1003] 
2) Discharge Hose (3") 1000 LF 0.00 0.00 0.00 4.00 0 0 0 4,000 4,000 
3) Fractionation Tanks (2@ 11 months each) 22 MO 0.00 0.00 0.00 900.00 0 0 0 19,800 19,800 see assumptions 
4) Analytical Samples 10 EA 500.00 0.00 0 00 0.00 5,000 0 0 0 5,000 see assumptions 
5) Disposal Fees 250 KGAL 2.00 0.00 0.00 0.00 500 0 0 0 500 see assumptions 

SLUDGE/WASTE/SOIL EXCAVATION ::: : ,: : : : : : : : : : . . . : : :-- : : : : : : .:. : : : : : : ,: : :: : :,,:: : : : . I::-':,: :_: ·. 

1) Excavate and Load Overlying Soil 9500 CY 0.00 0 00 0.73 1.78 0 0 6,935 16,910 23,845 (17 03 0277] 
2) Excavate and load Sludge/Waste 60000 CY 0.00 0.00 1.10 2.67 0 0 66,000 160,200 226,200 see assumptions 
3) Transport to On-Site LandfilVStockpile Area 2720 HR 0 00 0.00 12.70 33.43 0 0 34,544 90,930 125,474 (17 03 0285] 
4) Dust Suppression 340 AC 0.00 2.56 20.87 26.43 0 870 7,096 8,986 16,952 see assumptions 
5) Odor Control 1 LS 140000.00 0.00 0.00 0.00 140,000 0 0 0 140,000 see assumptions 
6l Air Monitorina 300 EA 1000.00 0.00 0.00 0.00 300 000 0 0 0 300 000 see assumptions 

SLUDGE/WASTE HANDLING .. : .. : :-: ::::. :, ·:·: : : :: : : : : : : . . : : : 1:: .' ·.•:-.• .. ::: 
1) Odor/Moisture Control (lime) 9000 TON 0.00 7.84 0.00 0 00 0 70,560 0 0 70,560 (33 15 0407] 

2) Sludge Dewatering/Moisture Control 1200 HR 0.00 0.00 14.36 75.00 0 0 17,232 90,000 107,232 see assumptions 

3) Sludge/Waste Handling During landfill Construction 1200 HR 0.00 0.00 14.00 75.00 0 0 16,800 90,000 106,800 see assumptions 

41 landfill Maintenance 300 HR 0.00 0.00 10.09 0.00 0 0 3027 0 3 027 see assumotions 
CONFIRMATORY SAMPLING/ANALYSES -:::: ,:,: ::: : . : ::::::: : : :: : :::.::· : ·: :: : ,:,:::: ,:: : : : : : .:.: • .. . :.:._::1::: .. · .·:·: .·::: 

1) Shipping Cost 150 EA 65.00 0.00 0.00 0.00 9,750 0 0 0 9,750 see assumptions 

2) Analytical Cost (dioxin, SVOCs, metals) 250 EA 1130.00 0.00 000 0.00 282,500 0 0 0 282,500 see assumptions 

3) Waste/On-Site landfill Characterization Samples 150 EA 750.00 0.00 0.00 0.00 112 500 0 0 0 112 500 see assumPtions 

TRANSPORTATION AND DISPOSAL :::: ::::·:·::: ::: :: : : ::<: : : : : : : : : : : : :_:: : ·:: :·: :·:: ::: ,: ':: ·: :::: : . _.: I:: .. ::-: ,: 

1) Transport Area 1 Sludge to Canadian Landfill 1375000 Ml 2.26 0.00 0.00 0.00 3,107,500 0 0 0 3,107,500 
2) Disoosal Fees 41250 TON 150.00 0.00 0.00 0.00 6 187 500 0 0 0 6 187 500 

LANDFILL CLOSURE : :: : : : : . : ··:·:·:·· .•: : .·.· : 

1) Gas Venting layer 
1 a) Sand/Gravel Layer 1300 CY 0.00 5.72 2.56 1.91 0 7,436 3,328 2,483 13,247 (17 03 0430] 
1b) Slotted Pipe Network 5000 LF 0.00 2.25 7.50 1.20 0 11,250 37,500 6,000 54,750 (33 26 0803] 
1c) Gas Vent Piping System 250 LF 0.00 6.10 9.00 2.40 0 1,525 2,250 600 4,375 (33 07 0201] 
1d) Off-Gas Treatment Unit 5 EA 0.00 44,000.00 0.00 000 0 220,000 0 0 220,000 (33 13 9101] 

2) Upper Clay Layer 2000 CY 0.00 6.26 2.68 4.86 0 12,520 5,360 9,720 27,600 (17 03 0428] 
3) Upper Filter layer 3850 SY 0.00 2.00 0.00 0.00 0 7,700 0 0 7,700 (33 08 0572] 
4) Soil Cover 2600 CY 0.00 5.29 0.90 2.07 0 13,754 2,340 5,382 21,476 (17 03 0423] 
5l Toosoll Cover 650 CY 0.00 18.13 3.64 3.79 0 11 785 2 366 2 464 16 614 [18 05 03011 



TABLE L-2C (cont.) 
CAPITAL COSTS FOR ALTERNATIVE 2C • EXCAVATION AND CONSOLIDATION INTO ON-SITE LANDFILL (AREA 1 SLUDGE TO OFF-SITE LANDFILL) 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE3OF 3 

Item 
LANDFILL CLOSURE (cont 

6) Vegetative Cover 
7) Perimeter Fencing 

7a) 7' Galvanized Chain Link Fence 
7b) 12' Wide Swing Gate 
7c) Three-Strand Barbed Wire 

8) Installation of Monitoring Wells 
Ba) Mobilize Drill Rig and Crew 
Bb) Vehicle/Equipment Rental 
Be) Drilling 
Bd) Well Construction 
Be) Drilling Crew Labor 

SIT~ RESTORATION 
1) Backfill and Compaction 

1a) with Overtylng Soll 
1 b) with Clean Fill From Off-Site Location 

2) Place topsoil (4") 
3) Revegetate 

67~ I LF 0.00 
EA 0.00 

675 LF 0.00 

!I LS 0.00 
DAY 0.00 

LF 0.00 
0.00 

Unit Cost($) Total Cost($) 

Labor 

49 

27.35 1.37 0.00 0 18,461 925 
362.48 69.48 85.13 0 362 69 

0.23 0.57 0.36 0 155 385 

0.00 629.09 1,272.81 0 0 629 
500.00 0.00 0.00 0 2,500 0 

20.00 0.00 0.00 0 3,000 0 
15.00 0.00 0.00 2,250 0 

0 

4.75 0 
2.07 0 
3.79 0 

92.07 0 

_ Eg~i!1 

44 

0 
85 

243 

1,273 
0 
0 

SITE STAFFING 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 ) Site Supervisor/Field Operations Leader 
2) Site Engineer 
4) Sampler/Site Safety Officer 
5) Sampler/Technician 
6) Travel Expenses 

Subtotal Direct Cost 
Direct Cost Adjustment Factors: 
Health and Safety on Labor and Equipment @ 5% 
Subtotal 
Indirect Cost Adjustment Factors: 
Tax on materials@?% 
G&A@ 10% of Equipment, Material, and Labor 
SubContract @ 5% of Sub. Cost 
Field Construction Labor Overhead @ 60% 
Subtotal Direct and Indirect 

Other Costs: 
Profit@ 10% of Subtotal Direct and Indirect 
Engineering @ 6% of Subtotal Direct and Indirect 
Home Office Mgmt. And Support @ 5% Direct and Indirect 

Total Field Cost 
Contingency@ 10% of Total Field Cost 

TOTAL COST 

16 MO 0.00 0.00 3200.00 0.00 
16 MO 0.00 0.00 3200.00 0.00 
16 MO 0.00 0.00 2400.00 0.00 
16 MO 0.00 0.00 2400.00 0.00 

320 DAY 0.00 0.00 492.00 0.00 

SUBTOTAL DIRECT COST II 

0 0 38,400 0 
0 0 38,400 0 
0 0 28,800 0 
0 0 28,800 0 
0 0 104 550 0 

101357 1B90 1,040,332 623,325 s24101011 

Total Cost($) 

Sub. Mat. Labor Eouia . 
10,357,B90 1,040,332 623,325 824,070 

0 0 31 166 41 204 
10 357 890 1040332 654 491 865 274 

0 72,823 0 0 
0 104,033 65,449 86,527 

517,895 0 0 0 
0 0 80 640 0 

10 875 785 1217189 800 581 951 801 

19,386 
517 
783 

.:;:;:;:;:;::::=::::::::: 

38,400 
38,400 
28,800 
28,800 

Comments/ 

(18 04 0108] 
(18 04 0118] 
(18 04 0111] 

(33 01 0101] 

104 550 I see assumptions 

12,B45,619 j 

Total Comments 
Cost 1$\ 

,::::. . . · 
12,B45,619 

72 370 
12917989 

72,823 
256,010 
517,895 

80 640 
13845357 

1,384,536 
830,721 
692,26B 

16,752,882 
1 675 288 

18A2B,170 Ii 



TETRA TECH NUS, INC. COST EST/MA TE ASSUMPTIONS 

CLIENT: EPA J FILE NO.: N4111-3.5 BY: SAV PAGE: 1 of 2 

SUBJECT: Assumptions and basis of costs for REVIEWED BY: DMB/GB DATE: July 2002 
Alternative 3 

Mohawk Tannery EE/CA 
Alternatives 3-US and 3-CAN - Excavation, Off-Site Treatment and Disposal 

ASSUMPTIONS: 

1. Alternative 3 site activities are the same as detailed for Alternative 1 . 

2. Unit costs were derived from same sources as identified for Alternative 1. 

3. Hourly labor costs for construction activities were derived from the same source as identified 
for Alternative 1 . 

4. The Engineering News-Record Construction Cost Index (CCI} was used to adjust 
construction costs by the same method used for Alternative 1 . 

5. Abbreviations: LF = linear feet; SF = square feet; SY = square yard; CF = cubic feet; CY = 
cubic yard; AC = acre; WK = week; MO = month; LS = lump sum; KGAL = 1,000 gallons POI 
= pre-design investigation; TCLP = toxicity characteristic leaching procedure; voes = volatile 
organic compounds; SVOCs = semi-volatile organic compounds 

6. Discount rate for net present worth analysis at 7% per OSWER Directive No. 9355.3-20, June 
25, 1993 (same as Alternative 1 ). 

7. Estimated time to complete Alternative 3 would be the same as for Alternative 1 (see Figure 
5-1 ). 

8. PRSC cost schedule for Alternative 3 as presented for Alternative 1. 

CAPITAL COST ITEMS: 

Project Documents would be the same as described for Alternative 1. 

Pre-Design Investigation, Mobilization, and Decontamination Facilities assumptions and 
basis of cost would be as detailed for Alternative 1. 

Site Preparation activities for Alternative 3 would be as detailed for Alternative 1. 

Sludge/Waste Excavation, Dewatering, and Confirmatory Sampling/Analysis assumptions 
and basis of cost would be the same as detailed for Alternative 1 . 

Transportation and Off-Site Treatment/Disposal for Alternative 3 provide the only difference in 
cost from Alternative 1. A transportation, treatment, and disposal cost of $0.25/LB or $500/TON 
was used for costing purposes for incineration within the United States. This estimate is based 
on discussions with a vendor, and research of incineration projects implemented at other EPA 
sites. A transportation, treatment, and disposal cost of $350/TON was used for incineration at a 
Canadian treatment facility based on discussions and previous experience with vendors permitted 
to incinerate dioxin-containing waste. 



TETRA TECH NUS, INC. COST EST/MA TE ASSUMPTIONS 

CLIENT: EPA I FILE NO.: N4111-3.5 BY: SAV PAGE: 2 of 2 

SUBJECT: Assumptions and basis of costs for REVIEWED BY: DMB/GB DATE: July 2002 
Alternative 3 

Site Restoration and Site Staffing assumptions would be the same as detailed for Alternative 1. 

Post Removal Site Control assumptions would be the same as described for Alternative 1. 



-

TABLE L-3PW 
PRESENT WORTH ANALYSIS - ALTERNATIVES 3-US AND 3-CAN 

ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Alternative 3 - Off-Site Treatment and Disposal at an American Incinerator 

PRESENT WORTH ANALYSIS 
PRESENT CAPITAL O&M 

YEAR WORTH COSTS COSTS 
FACTOR1 ($) ($) 

0 1.000 69,715,077 
1 0.935 4,000 
2 0.873 4,000 

TOTAL PRESENT WORTH 

Alternative 3A - Off-Site Treatment and Disposal at a Canadian Incinerator 

PRESENT WORTH ANALYSIS 
PRESENT CAPITAL O&M 

YEAR WORTH COSTS COSTS 
FACTOR1 ($) ($) 

0 1.000 50,152,281 
1 0.935 4,000 
2 0.873 4,000 

TOTAL PRESENT WORTH 

1 Discount rate of 7% per OSWER Directive 

PRESENT 
WORTH 

($) 
69,715,077 

3,738 
3,494 

$69,722,309 

PRESENT 
WORTH 

($) 
50,152,281 

3,738 
3,494 

$50,159,513 



Item 
MOB/DEMOB AND MONTHLY COSTS 

1) Equipment Mobilization/Demobilization 
2) Off,ce Trailer ( 1 ea) 
3) Storage Trailer (1 ea) 
4) Portable Communication Equipment 
5) Site Utiltties 
6) Santtary Facilities 
7) Security 
8) Sampling Equipment 
91 Dumoster Rental/Service 
DECONTAMINATION FACILITIES AND SERVICES 
1) Truck Decontamination Pad 

1a) Gravel Base, Delivered and Dumped 
1 b) 40 mil Polyethylene Liner 
1c) Stone Drainage Layer 
1 d) Splash Guard 

2) Decontamination Services 
2a) Pressure Washer 
2b) Operate Pressure Washer 

3) Personnel Decontamination Pad 
3a) Gravel Base, Delivered and Dumped 
3b) 40 mil Polyethylene Liner 
3c) Stone Drainage Layer 

4\ Clean and Scent Water Storaae Tanks 
SITE PREPARATION 

1) Stte Access Road Construction 
1 a) Clearing 
1b) Gravel, Delivered and Dumped 
1c) Spread, Grade, and Compact 

2) Building/Foundation Demolttion 
2a) Foundation Removal 
2b) Foundation Debris Transportation and Disposal 
2c) Clarifier Tank Evacuation/Removal 
2d) Wood-Frame Building Demolttion 
2e) Building Debris Transportation & Disposal 

31 Clear Medium Brush 

TABLE L-3US 
CAPITAL COSTS FOR ALTERNATIVE 3-US · EXCAVATION, OFF-SITE TREATMENT AND DISPOSAL 

ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Unit Cost($) Total Cost ($) 

Qtv Unit Sub Mat. Labor Enuin. Sub. Mat. Labor 
.·. . · ··>• . 

1 LS 23,150.00 0.00 0.00 0.00 23,150 0 0 
11 MO 0.00 000 0.00 38500 0 0 0 
11 MO 000 0.00 0 00 75.00 0 0 0 
11 MO 000 0 00 0.00 300 00 0 0 0 
11 MO 200.00 0 00 0.00 0.00 2,200 0 0 
11 MO 105.00 0.00 0.00 0.00 1,155 0 0 
11 MO 6,000.00 0.00 0.00 0.00 66,000 0 0 
11 MO 0.00 000 000 2,000.00 0 0 0 
11 MO 230.00 0.00 0.00 0.00 2 530 0 0 

: •.·.: ·<: .- .... ·. : ·. . . .· . ·.• ,,""" ' : .· 
• ... : : : . 

15 CY 0.00 12.00 1.54 1.75 0 180 23 
800 SF 0.00 0.34 0.03 0.00 0 272 24 

10 CY 0.00 12.00 2.50 121 0 120 25 
800 SF 000 1.25 1.00 0.00 0 1,000 800 

2 EA 0.00 0.00 0.00 2,876.89 0 0 0 
300 HR 0.00 7.84 29.58 0.00 0 2,352 8,874 

2 CY 0.00 12.00 1.54 1.75 0 24 3 

100 SF 0.00 0.34 0.03 0.00 0 34 3 

2 CY 0.00 12.00 2.50 1.21 0 24 5 

22 MO 0.00 450.00 0.00 0.00 0 9 900 0 
. .: :.._._: ·.·.·.·.· ..... ·. c ... :< 

1 AC 0.00 0.00 36.27 28.43 0 0 36 

1100 CY 0.00 12.00 1.59 1.69 0 13,200 1,749 

3300 SY 0.00 0.00 0.26 0.49 0 0 858 

750 CY 0.00 0.00 0.86 1.11 0 0 645 

1200 TON 7000 0.00 0.00 0.00 64,000 0 0 

1 EA 930.00 0.00 463.12 369.79 930 0 483 
27000 CF 0.00 0.00 0.05 0.08 0 0 1,350 

1000 CY 0.00 0.00 4.85 723 0 0 4,850 

10 AC 0.00 0.00 67.55 88.32 0 0 676 

Total Direct Comments/ 
Cost ti\ References 

E• uin. 
. ··.· 

0 23,150 see assumptions 
4,235 4,235 historical costs 

825 825 historical costs 
3,300 3,300 historical costs 

0 2,200 historical costs 
0 1,155 historical costs 
0 66,000 historical costs 

22,000 22,000 historical costs 
0 2 530 historical costs 

•• 
. 

26 229 (18 01 0102] 
0 296 (33 08 0563] 

12 157 (17 03 0419] 
0 1,800 

5,754 5,754 [33 170816] 
0 11,226 (33 17 0823] 

4 31 (18 01 0102] 
0 37 (33 08 0563] 
2 31 (17 03 0419] 
0 9 900 see assumotions 

.· 

28 65 (17 01 0101] 
1,859 16,808 (18 01 0102] 
1,617 2,475 (022 308 0400] 

833 1,478 (16 01 0104] 
0 64,000 (17 02 0402] 

390 1,803 (020 680] 
2,160 3,510 (17 02 0108] 

7,230 12,080 (17 02 0409] 

883 1 559 [17 01 01021 



TABLE L-3US (cont.) 
CAPITAL COSTS FOR ALTERNATIVE 3-US • EXCAVATION, OFF-SITE TREATMENT AND DISPOSAL 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE2OF 3 

Unit Cost($) 

Item Qtv Unit Sub. Mat. Labor 
SITE PREPARATION tcont.l 

4) Erosion Controls 
4a) Silt Fences 2500 LF 0.00 0.63 1.26 
4b) Hay Bales 20 TON 0.00 54.90 183.37 

5) Haul Road Construction 
Sa) Gravel, Delivered and Dumped 2200 CY 0.00 12.00 1.59 
Sb) Spread, Grade, and Compact 6667 SY 0.00 0.00 0.26 

6) Prepare Stockpile/Staging Areas 
6a) Rough Grade 1850 SY 0.00 0.00 0.85 
6b) Sand/Gravel, Delivered and Dumped 910 CY 0.00 12.00 1.59 
6b) 40-mil Polyethylene Liner 16400 SF 0.00 0.34 0.03 
6d) Erosion and Sedimentation Controls 750 LF 0.00 1.70 4.80 

71 Dust sunN'esslon lwateri,..., \ ""'r acre-oass 48400 SY 0.00 0.00 0.00 
DEWATERING /Areas 1 and 21 

1) Pumps (rental, 3 units) 60 WK 0.00 243.00 0.00 
2) Discharge Hose (3") 1000 LF 0.00 0.00 0.00 
3) Fractionation Tanks (2@ 11 montns each) 22 MO 0.00 0.00 0.00 
4) Analytical Samples 10 EA 500.00 0.00 0.00 
51 Dis~~, Fees 250 KGAL 2.00 0.00 0.00 

SLUDGE/WASTE/SOIL EXCAVATION -:-:.: ::: .· ·.·.·-:.:-:-· 

1) Excavate and Load Overlying SoH 9500 CY 0.00 0.00 0.73 
2) Excavate and Load Sludge/Waste 60000 CY 0.00 0.00 1.10 
3) Transport to Stockpile Areas 2720 HR 0.00 0.00 12.70 
4) Dust Suppression 300 AC 0.00 2.56 20.87 
5) Odor Control 1 LS 140000.00 0.00 0.00 
61 Air Monltorinn 300 EA 1000.00 0.00 0.00 

SLUDGE/WASTE STOCKPILING AND HANDLING 
1) Odor/Moisture Control (lime) 9000 TON 0.00 7.84 0.00 
2) Sludge Dewatering/Moisture Control 1200 HR 0.00 0.00 14.36 
31 Stocknile Maintenance 1200 HR 0.00 0.00 0.00 

CONFIRMATORY SAMPLING/ANALYSES 
1) Shipping Cost 150 EA 65.00 0.00 0.00 
2) Analytical Cost (dioxin, SVOCs, metals) 250 EA 1130.00 0.00 0.00 
31 Stockoile Characterization Samoles 200 EA 750.00 0.00 0.00 

OFFSITE DISPOSAL OF SLUDGE/WASTE 
1) Load Dump Trucks 66000 CY 0.00 0.00 0.73 
21 Trans"""ation and Treatment/Disnnsal Costs 99000 TON 500.00 0.00 0.00 

Total Cost($) Total Direct Comments/ 
Costm References 

Eouio. Sub. Mat. Labor Eauin. 
: ,: ·.·.·" c"c 

0.00 0 1,575 3,150 0 4,725 [18 05 0206] 
61.49 0 1,098 3,667 1,230 5,995 [022 704 1200] 

1.69 0 26,400 3,498 3,718 33,616 [18 01 0102] 
0.49 0 0 1,733 3,267 5,000 [022 308 0400] 

2.50 0 0 1,573 4,625 6,198 [17 03 0101] 
1.69 0 10,920 1,447 1,538 13,905 (18 01 0102] 
0.00 o 5,576 492 0 6,068 [33 08 0563] 
1.10 0 1,275 3,600 825 5,700 
0.01 0 0 0 484 484 f33 08 05851 

0.00 0 14,580 0 0 14,580 [17 03 1003] 
4.00 0 0 0 4,000 4,000 

900.00 0 0 0 19,800 19,800 see assumptions 
0.00 5,000 o 0 0 5,000 see assumptions 
0.00 500 0 0 0 500 see assumotions 

1.78 0 0 6,935 16,910 23,845 [17 03 0277] 
2.67 0 0 66,000 160,200 226,200 see assumptions 

33.43 o o 34,544 90,930 125,474 [17 03 0285} 
26.43 0 768 6,261 7,929 14,958 see assumptions 
0.00 140,000 0 0 0 140,000 see assumptions 
0.00 300 000 0 0 0 300000 see assumntions 

0.00 0 70,560 0 0 70,560 [33 15 0407] 
75.00 0 0 17,232 90,000 107,232 see assumptions 
75.00 o 0 0 90 000 90 000 see assumotions 

0.00 9,750 0 0 0 9,750 see assumptions 

0.00 282,500 0 o o 282,500 see assumptions 

0.00 150 000 o o 0 150 000 see assumolions 

1.78 0 0 48,180 117,480 165,660 [17 03 0277] 
0.00 49 500 000 0 0 0 49 500 000 see assumotions 



TABLE L-3US (cont.) 
CAPITAL COSTS FOR ALTERNATIVE 3-US • EXCAVATION, OFF-SITE TREATMENT AND DISPOSAL 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 3 OF 3 

Item Qtv Unit Sub. 
SITE RESTORATION :- :: . • _: I .· ·. 

1) Backfill and Compaction 
1 a) with Overlying Soi 9500 CY 0.00 
1b) with Clean Fill From Off-Site Location 69000 CY 0.00 

2) Place topsoil (4") 1685 CY 0.00 
3 l Revei:ietate 3 AC 0.00 

SITE STAFFING :::: . -: :.:. ·.· 

1) Site Supervisor/Field Operations Leader 11 MO 0.00 
2) Site Engineer 11 MO 0.00 
4) Sampler/Site Safety Officer 11 MO 0.00 
5) Sampler/Technician 11 MO 0.00 
6) Travel Exoenses 210 DAY 0.00 

SUBTOTAL DIRECT COST 

Subtotal Direct Cost 
Direct Cost Adjustment Factors: 
Health and Safety on Labor and Equipment @ 5% 
Subtotal 
Indirect Cost Adjustment Factors: 
Tax on materials@ 7% 
G&A@ 10% of Equipment, Material, and Labor 
SubContract@ 4% of Sub. Cost 
Labor Overhead @ 60% 
Subtotal Direct and Indirect 

01her Costs: 
Prof~@ 10% of Subtotal Direct and Indirect 
Engineering@ 6% of Construction Cost and 2% of Transportation, TreatmenVDisposal Cost 
Home Office Mgmt. And Support @ 3% Direct and Indirect 

Total Project Cost 
Contingency@ 10% of Total Project Cost 

TOTAL COST 

Unit Cost($) 

Mat. Labor 

0.31 1.66 
5.29 0.90 

18.13 3.64 
340.36 66.98 

·:: 

0.00 3,200.00 
0.00 3,200.00 
0.00 2,400.00 
0.00 2,400.00 
0.00 492.00 

Eauio. 

4.75 
2.07 
3.79 

92.07 

0.00 
0.00 
0.00 
0.00 
0.00 

Total Cost($) Total Direct Comments/ 
Cost/$) References 

Sub Mat. Labor Eauio. 
.·.·. · . . : 

0 2,945 15,770 45,125 63,840 [17 03 0422] 
0 365,010 62,100 142,830 569,940 [17 03 0423] 
0 30,549 6,133 6,386 43,069 [18 05 0301] 
0 1 021 201 276 1 498 118 05 04011 

· ... · ... ·. : . .·. . ::. ·.· : :::: :: :: : 

0 0 35,200 0 35,200 
0 0 35,200 0 35,200 
0 0 26,400 o 26,400 
0 0 26,400 0 26,400 
0 0 103 320 0 103 320 see assumotions 

50,567,715 559,383 5,!9,441 858:E§Jl 52,515.249 jj 

Total Cost($) Total Comments 
Cost/$) 

Sub. Mat. Labor Eauio. . ::.·· : : : 

50,567,715 559,383 529,441 858,710 52,515,249 

0 o 26 472 42 936 69 408 
50 567 715 559 383 555 913 901 646 52 584 657 

0 39,157 0 0 39,157 
0 55,938 55,591 90,165 201,694 

2,022,709 0 0 0 2,022,709 
0 0 73 920 o 73 920 

52 590 424 654 478 685 424 991 811 54 922 136 

5,492,214 
1,315,328 
1,647,664 

63,377,342 
6 337 734 

69.715,077 U 



( 

TABLE L-3CAN 
CAPITAL COSTS FOR ALTERNATIVE 3-CAN • EXCAVATION, OFF-SITE TREATMENT AND DISPOSAL (CANADIAN FACILITY) 

ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 

NASHUA, NEW HAMPSHIRE 

Unit Cost($) Total Cost($) 

Item Qtv Unit Sub. Mat. Labor EQuip. Sub. Mat. Labor EQUiP. 
MOB/DEMOB AND MONTHLY COSTS 

1) Equipment Mobilzation/DemobHization 1 LS 23,150.00 0.00 0.00 0.00 23,150 0 0 0 
2) Office TraHer (1 ea) 11 MO 0.00 0.00 0.00 385.00 0 0 0 4,235 
3) Storage TraUer ( 1 ea) 11 MO 0.00 0.00 0.00 75.00 0 0 0 825 
4) Portable Communication Equipment 11 MO 0.00 0.00 0.00 300.00 0 0 0 3,300 
5) Site UtUltles 11 MO 200.00 0.00 0.00 0.00 2,200 0 0 0 
6) Sanitary FacNlties 11 MO 105.00 0.00 0.00 0.00 1,155 0 0 0 
7) Security 11 MO 6,000.00 0.00 0.00 0.00 66,000 0 0 0 
8) Sampling Equipment 11 MO 0.00 0.00 0.00 2,000.00 0 0 0 22,000 
9\ Dumoster Rental/Service 11 MO 230.00 0.00 0.00 0.00 2 530 0 0 0 
DECONTAMINATION FACILITIES AND SERVICES ::::;:::::::::::::::::::::::::: ;> 

1) Truck Decontamination Pad 
1 a) Gravel Base, Delivered and Dumped 15 CY 0.00 12.00 1.54 1.75 0 180 23 26 
1 b) 40 mi Polyethylene Liner 800 SF 0.00 0.34 0.03 0.00 0 272 24 0 
1 c) Stone Drainage Layer 10 CY 0.00 12.00 2.50 1.21 0 120 25 12 
1 d) Splash Guard 800 SF 0.00 1.25 1.00 0.00 0 1,000 800 0 

2) Decontamination Services 
2a) Pressure Washer 2 EA 0.00 0.00 0.00 2,876.89 0 0 0 5,754 
2b) Operate Pressure Washer 300 HR 0.00 7.84 29.58 0.00 0 2,352 8,874 0 

3) Personnel Decontamination Pad 
3a) Gravel Base, Delivered and Dumped 2 CY 0.00 12.00 1.54 1.75 0 24 3 4 
3b) 40 mi Polyethylene Liner 100 SF 0.00 0.34 0.03 0.00 0 34 3 0 
3c) Stone Drainage Layer 2 CY 0.00 12.00 2.50 1.21 0 24 5 2 

4) Clean and Spent Water Storaoe Tanks 22 MO 0.00 450.00 0.00 0.00 0 9900 0 0 
SITE PREPARATION 

..... -·.::::;:: 1,:- :-:-· ; ; ::, ;:;' _; :; -:- ·. 

1 ) Site Access Road Construction 
1 a) Clearing 1 AC 0.00 0.00 36.27 28.43 0 0 36 28 
1b) Gravel, Delivered and Dumped 1100 CY 0.00 12.00 1.59 1.69 0 13,200 1,749 1,859 

1 c) Spread, Grade, and Compact 3300 SY 0.00 0.00 0.26 0.49 0 0 858 1,617 
2) Building/Foundation Demolltlon 

2a) Foundation Removal 750 CY 0.00 0.00 0.86 1.11 0 0 645 833 

2b) Foundation Debris Transportation and Disposal 1200 TON 70.00 0.00 0.00 0.00 84,000 0 0 0 

2c) Clarifier Tank Evacuation/Removal 1 EA 930.00 0.00 483.12 389.79 930 0 483 390 

2d) Wood-Frame Building Demolition 27000 CF 0.00 0.00 0.05 0.08 0 0 1,350 2,160 

2e) Building Debris Transportation & Disposal 1000 CY 0.00 0.00 4.85 7.23 0 0 4,850 7,230 

3) Clear Medium Brush 10 AC 0.00 0.00 67.55 88.32 0 0 676 883 

Total Direct Comments/ 
Cost($) References 

23,150 see assumptions 
4,235 historical costs 

825 historical costs 
3,300 historical costs 
2,200 historical costs 
1,155 historical costs 

66,000 historical costs 
22,000 historical costs 
2 530 historical costs 

229 (18 01 0102] 
296 (33 08 0563] 
157 (17 03 0419] 

1,800 

5,754 (33 17 0816] 
11,226 (33 17 0823] 

31 (18 01 0102] 
37 [33 08 0563] 
31 [17 03 0419] 

9 900 see assumotions 
·;<:;'; . ::: ; ; ; ; ; ; 

65 [17 01 0101] 
16,808 [18 01 0102] 
2,475 [022 308 0400] 

1,478 (16 01 0104] 
84,000 [17 02 0402] 

1,803 [020 880] 
3,510 [17 02 0108] 

12,080 [17 02 0409] 
1 559 [17 01 01021 



TABLE L-3CAN (cont.) 
CAPITAL COSTS FOR ALTERNATIVE 3·CAN • EXCAVATION, OFF-SITE TREATMENT AND DISPOSAL (CANADIAN FACILITY) 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE 20F 3 

Unit Cost ($) 

llem Qlv Uni! Sub. Mat Labor Eaui• Sub. 
SITE PREPARATION /cant.l ,,', ·.·. 

4) Erosion Controls 
4a) Silt Fences 2500 LF 000 0.63 1.26 0.00 0 
4b) Hay Bales 20 TON 0.00 54.90 183.37 61.49 0 

5) Haul Road Construction 
5a) Gravel, Delivered and Dumped 2200 CY 0.00 12.00 1.59 1.69 0 
5b) Spread, Grade, and Compact 6667 SY 0.00 000 0.26 0.49 0 

6) Prepare Stockpile/Staging Areas 
6a) Rough Grade 1850 SY 0.00 0.00 0.85 2.50 0 
6b) Sand/Gravel, Delivered and Dumped 910 CY 000 12.00 1.59 1.69 0 
6b) 40-mH Polyethylene Liner 16400 SF 0.00 0.34 0.03 0.00 0 
6d) Erosion and Sedimentation Controls 750 LF 0.00 1.70 4.80 1.10 0 

71 Dust sunnresslon (waterinn\ oer acre-oass 48400 SY 0.00 0.00 0.00 0.01 0 
DEWATERING /Areas 1 and 2l .. ,. 

.· .,: .-::·: ··:·:::- .· . :: ·. .., 
1) Pumps (rental, 3 units) 60 WK 0.00 243.00 0.00 0.00 0 
2) Discharge Hose (3") 1000 LF 0.00 0.00 0.00 4.00 0 
3) Fractionation Tanks (2 @ 11 months each) 22 MO 000 0.00 0.00 90000 0 
4) Analytical Samples 10 EA 500.00 0.00 0.00 0.00 5,000 
51 Disoosal Fees 250 KGAL 2.00 0.00 0.00 0.00 500 

SLUDGE/WASTE/SOIL EXCAVATION •:•:•:: .... .... :::: , .. ,, :-· :: . < ·. .· .. 
1) Excavate and Load Overlying Soil 9500 CY 0.00 0.00 0.73 1.78 0 
2) Excavate and Load Sludge/Waste 60000 CY 0.00 0.00 1.10 2.67 0 
3) Transport to Stockp~e Areas 2720 HR 0.00 0.00 12.70 33.43 0 
4) Dust Suppression 300 AC 0.00 2.56 20.87 26.43 0 
5) Odor Control 1 LS 140000.00 0.00 0.00 0.00 140,000 
61 Air Monltorina 300 EA 1000.00 0.00 0.00 0.00 300 000 

SLUDGE/WASTE STOCKPILING AND HANDLING ·:::·:·: .· : . :.: ... .,, .•. ·: ······.: :·:·:·:. :' <::::: ·.: : ... : :: .. .:: ·.: . ··•· 
1) Odor/Moisture Control (lime) 9000 TON 0.00 7.84 0.00 0.00 0 
2) Sludge Dewatering/Moisture Control 1200 HR 0.00 0.00 14.36 75.00 0 
3) StockoHe Maintenance 1200 HR 0.00 0.00 0.00 75.00 0 

CONFIRMATORY SAMPLING/ANALYSES ...•. : .. ·,•.···· .: ', 
. : : .. ,: .·. 

1) Shipping Cost 150 EA 65.00 0.00 0.00 0.00 9,750 
2) Analytical Cost (dioxin, SVOCs, metals) 250 EA 1130.00 0.00 000 000 282,500 
3\ Stock• ile Characterization Samnles 200 EA 750.00 0.00 0.00 0.00 150 000 

OFFSITE DISPOSAL OF SLUDGE/WASTE . . : .' ... ·:>· :"::' :_:>:::-:: ._ .... ·. -· .. -. ... :::· 

1) Load Dump Trucks 66000 CY 0.00 0.00 0 73 1.78 0 
2) Transoortatlon and TreatmenVOisoosal Costs 99000 TON 350.00 0.00 0.00 0.00 34 650 000 

Total Cost($) Total Direct Comments/ 
Cost/$) References 

Mat. Labor Eauio 
•< _::_:: : .. : : , .. . ·.·. .· 

1,575 3,150 0 4,725 (18 05 0206] 
1,098 3,667 1,230 5,995 [022 704 1200] 

26,400 3,498 3,718 33,616 [18 01 0102] 
0 1,733 3,267 5,000 [022 308 0400] 

0 1,573 4,625 6,198 [17 03 0101] 
10,920 1,447 1,538 13,905 (18 01 0102] 
5,576 492 0 6,068 [33 08 0563) 
1,275 3,600 825 5,700 

0 0 484 484 [33 08 05851 
: ......... ·.·. ·. :• •: . 

14,580 0 0 14,580 [17 03 1003] 
0 0 4,000 4,000 
0 0 19,800 19,800 see assumptions 
0 0 0 5,000 see assumptions 
0 0 0 500 see assumotlons 

... .· .... · . <::';:; ............ :,:•:•;:.: .. 
0 6,935 16,910 23,845 [17 03 0277] 
0 66,000 160,200 226,200 see assumptions 
0 34,544 90,930 125,474 [17 03 0285] 

768 6,261 7,929 14,958 see assumptions 
0 0 0 140,000 see assumptions 
0 0 0 300 000 see assum• tions 

.-: . 
.. . .... 

70,560 0 0 70,560 [33 15 0407] 
0 17,232 90,000 107,232 see assumptions 
0 0 90 000 90 000 see assumotions 

. ::·:·: <· ·.·. :·:-_-·.·.•:- . ,: : ....... ·.·:::.• : 

0 0 0 9,750 see assumptions 
0 0 0 282,500 see assumptions 
0 0 0 150 000 see assumotions 

. .. : : ·.· ... 
: ·····••:·:·: : : : .·:·: ...... . :-:_:;::"::· ·. 

0 48,180 117,480 165,660 (17 03 0277] 

0 0 0 34 650 000 see assumotions 



TABLE L-3CAN (cont.) 
CAPITAL COSTS FOR ALTERNATIVE 3-CAN - EXCAVATION, OFF-SITE TREATMENT AND DISPOSAL (CANADIAN FACILITY) 
ENGINEERING EVALUATION/COST ANALYSIS 
MOHAWK TANNERY SITE 
NASHUA, NEW HAMPSHIRE 
PAGE3OF 3 

Item Qtv Unit Sub . 
SITE RESTORATION 

. . . . . . . . . . 
.;-·-:-·-· :::: _::·· 

1) Backfill and Compaction 
1 a) with Overlying SoU 9500 CY 0.00 
1b) with Clean FHI From Off-Site Location 69000 CY 0.00 

2) Place topsoil ( 4 ") 1685 CY 0.00 
31 Reveoetate 3 AC 0.00 

SITE STAFFING 
1 ) Site Supervisor/Field Operations Leader 11 MO 0.00 
2) Site Engineer 11 MO 0.00 
4) Sampler/Site Safety Officer 11 MO 0.00 
5) Sampler/Technician 11 MO 0.00 
6l Travel Exoenses 210 DAY 0.00 

SUBTOTAL DIRECT COST 

Subtotal Direct Cost 
Direct Cost Adjustment Factors: 
Health and Safety on Labor and Equipment @ 5% 
Subtotal 
Indirect Cost Adjustment Factors: 
Tax on materials @ 7% 
G&A @ 10% of Equipment, Material, and Labor 
Subcontract@ 4% of Sub. Cost 
Labor Overhead @ 60% 
Subtotal Direct and Indirect 

Other Costs: 
Prof rt @ 10% of Subtotal Direct and Indirect 
Engineering @ 6% of Construction Cost and 2% of Transportation, Treatment/Disposal Cost 
Home Office Mgmt. And Support @ 3% Direct and Indirect 

Total Project Cost 
Contingency@ 10% of Total Project Cost 

TOTII.LCOST 

Unit Cost($) 

Mat. Labor Eouio. Sub. 
: ::::: : : 

0.31 1.66 4.75 0 
5.29 0.90 2.07 0 

18.13 3.64 3.79 0 
340.36 66.98 92.07 0 

0.00 3,200.00 0.00 0 
0.00 3,200.00 0.00 0 
0.00 2,400.00 0.00 0 
0.00 2,400.00 0.00 0 
0.00 492.00 0.00 0 

35il.)l,,715 

Sub. 
35,717,715 

0 
35 717 715 

0 
0 

1,428,709 
0 

37 146 424 

Total Cost($) Total Direct Comments/ 
Cost($) References 

Mat. Labor Eouio. 
: : :: :: . · ... :::· :: : :' :::: : .: :: : ,: ::: :: .. : 

2,945 15,770 45,125 63,840 [17 03 0422] 
365,010 62,100 142,830 569,940 [17 03 0423] 
30,549 6,133 6,386 43,069 [18 05 0301) 

1 021 201 276 1 498 [18 05 04011 
·.· .. · ·,: ·. ·.· ·::: 

0 35,200 0 35,200 
0 35,200 0 35,200 
0 26,400 0 26,400 
0 26,400 0 26,400 
0 103 320 0 103 320 see assumptions 

559,383 529,441 858lEJ! 37,665,249 " 

Total Cost($) Total Comments 
Cost/Sl 

Mat. Labor Enuin. ,·.• 

559,383 529,441 858,710 37,665,249 

0 26 472 42 936 69408 
559 383 555 913 901 646 37 734 657 

39,157 0 0 39,157 
55,938 55,591 90,165 201,694 

0 0 0 1,428,709 
0 73 920 0 73 920 

654 478 685 424 991 811 39478136 

3,947,814 
982,688 

1,184,344 

45,592,982 
4 559 298 
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Appendix D Table 1 

Mohawk Tannery Site, EE/CA Addendum 

Chemical-Specific ARARs and TBCs 

 

Regulatory 

Authority 

 

Requirement 

 

Status 

 

Requirement 

Synopsis 

Changes in 

ARAR/TBC 

since the 2002 

Action 

Memorandum 

Alternative 1a-c: 

Off-Site Disposal 

Action to be Taken to 

Attain Requirement 

Alternative 4: 

On-Site Treatment 

(Solidification/Stabilization) 

Action to be Taken to 

Attain Requirement 

Alternatives 5a, a1, a2, b, and c 

Encapsulation and Capping 

Action to be Taken to Attain 

Requirement 

Federal  EPA Risk 
Reference Doses 
(RfDs) 
 

To Be 
Considered 
(TBC) 

RfDs are the levels 
unlikely to cause 
significant adverse 
health effects 
associated with a 
threshold mechanism 
of action in human 
exposure for a lifetime. 

No change. RfDs to be used to 
compute the non-
carcinogenic risk 
resulting from exposure 
to contaminants and in 
the development of 
acceptable contaminant 
levels.   The Alternative 
would remove all 
contaminants exceeding 
the calculated risk-based 
standards and dispose of 
them off-site. 

Solidification/stabilization of 
consolidated soil/sludge prior 
to capping on-site will 
prevent release/exposure to 
contaminants exceeding non-
carcinogenic risk-based 
standards developed using 
this guidance.  Monitoring 
and ICs will ensure the 
protectiveness of the cap 
during the NTCRA and 
thereafter. 

Exceedances of non-
carcinogenic risk-based 
standards developed using this 
guidance will be addressed by 
consolidating wastes, 
encapsulation and capping.  
Monitoring and ICs will ensure 
the protectiveness of the cap 
during the NTCRA and 
thereafter. 

Federal  EPA 
Carcinogenicity 
Slope Factor 
(CSFs) 

TBC Slope factors are 
developed by EPA 
from Health Effects 
Assessments and 
present the most up-to-
date information on 
cancer risk potency.  
Slope factors are 
developed by EPA 
from Health Effects 
Assessments by the 
Carcinogenic 
Assessment Group. 

No change. CFCs to be used to 
compute the 
carcinogenic risk 
resulting from exposure 
to contaminants and in 
the development of 
acceptable contaminant 
levels. The Alternative 
would remove all 
contaminants exceeding 
the calculated risk-based 
standards and dispose of 
them off-site. 
 

Solidification/stabilization of 
consolidated soil/sludge prior 
to capping on-site will 
prevent release/exposure to 
contaminants exceeding 
carcinogenic risk-based 
standards developed using 
this guidance. Monitoring 
and ICs will ensure the 
protectiveness of the cap 
during the NTCRA and 
thereafter. 

Exceedances of carcinogenic 
risk-based standards developed 
using this guidance will be 
addressed by consolidating 
wastes, encapsulation and 
capping.  Monitoring and ICs 
will ensure the protectiveness of 
the cap during the NTCRA and 
thereafter. 

Federal Carcinogenic Risk 
Assessment (EPA, 
2005) EPA/630/P-

TBC Framework and 
guidelines for 

Not cited. This guidance to be used 
to compute the 
carcinogenic risk 

Solidification/stabilization of 
consolidated soil/sludge prior 
to capping on-site will 

Exceedances of carcinogenic 
risk-based standards developed 
using this guidance will be 
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03/001F (EPA 
Risk Assessment 
Forum, March 
2005) 
 

assessing potential 
cancer risks. 

resulting from exposure 
to contaminants and in 
the development of 
acceptable contaminant 
levels. The Alternative 
would remove all 
contaminants exceeding 
the calculated risk-based 
standards and dispose of 
them off-site. 
 

prevent release/exposure to 
contaminants exceeding 
carcinogenic risk-based 
standards developed using 
this guidance. Monitoring 
and ICs will ensure the 
protectiveness of the cap 
during the NTCRA and 
thereafter. 

addressed by consolidating 
wastes, encapsulation and 
capping. Monitoring and ICs will 
ensure the protectiveness of the 
cap during the NTCRA and 
thereafter. 

Federal  Supplemental 
Guidance for 
Assessing 
Susceptibility from 
Early-Life 
Exposure to 
Carcinogens 
(EPA, 2005) 
EPA/630/R-
03/003F (EPA 
Risk Assessment 
Forum, March 
2005) 
 

TBC Guidance on assessing 
cancer risks to 
children. 

Not cited. This guidance to be used 
to compute the 
carcinogenic risks to 
children resulting from 
exposure to 
contaminants and in the 
development of 
acceptable contaminant 
levels. The Alternative 
would remove all 
contaminants exceeding 
the calculated risk-based 
standards and dispose of 
them off-site. 
. 

Solidification/stabilization of 
consolidated soil/sludge prior 
to capping on-site will 
prevent release/exposure to 
contaminants exceeding 
carcinogenic risk-based 
standards for children 
developed using this 
guidance. Monitoring and ICs 
will ensure the protectiveness 
of the cap during the NTCRA 
and thereafter. 

Exceedances of carcinogenic 
risk-based standards for children 
developed using this guidance 
will be addressed by 
consolidating wastes, 
encapsulation and capping. 
Monitoring and ICs will ensure 
the protectiveness of the cap 
during the NTCRA and 
thereafter. 

Federal Recommendations 
of the Technical 
Review 
Workgroup for 
Lead for an 
approach to 
Assessing Risks 
Associated with 
Adult Exposure to 
Lead in Soil; EPA-
540-R-03-001 
(January 2003) 
 

TBC EPA Guidance for 
evaluating risks posed 
to adults by lead in 
soil. Used to develop 
lead risk-based cleanup 
standards. 

Not cited This guidance was used 
to develop the 
residential PRG for lead. 
All lead-contaminated 
material exceeding the 
PRG developed using 
this guidance will be 
excavated and disposed 
of off-site. 

Solidification/stabilization of 
consolidated soil/sludge prior 
to capping on-site will 
prevent release/exposure to 
lead exceeding standards 
developed using this 
guidance. Monitoring and ICs 
will ensure the protectiveness 
of the cap during the NTCRA 
and thereafter. 

Exceedances of lead standards 
developed using this guidance 
will be addressed by 
consolidating wastes, 
encapsulation and capping. 
Monitoring and ICs will ensure 
the protectiveness of the cap 
during the NTCRA and 
thereafter. 
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Federal Updated Scientific 
Considerations for 
Lead in Soil 
Cleanups (OLEM 
Directive 9200.2-
167), December 
22, 2016 

TBC Based on updated 
science and health 
effects, the Region is 
addressing risks posed 
by lead, particularly for 
children, on a site-
specific basis.  

Not cited. This guidance was used 
to develop the 
residential PRG for lead. 
All lead-contaminated 
material exceeding the 
PRG developed using 
this guidance will be 
excavated and disposed 
of off-site. 

Solidification/stabilization of 
consolidated soil/sludge prior 
to capping on-site will 
prevent release/exposure to 
lead exceeding standards 
developed using this 
guidance. Monitoring and ICs 
will ensure the protectiveness 
of the cap during the NTCRA 
and thereafter. 

Exceedances of lead standards 
developed using this guidance 
will be addressed by 
consolidating wastes, 
encapsulation and capping. 
Monitoring and ICs will ensure 
the protectiveness of the cap 
during the NTCRA and 
thereafter. 

Federal EPA Carcinogenic 
Assessment Group 
Potency Factors 

TBC These factors are used 
to evaluate an 
acceptable risk from a 
carcinogen (, dioxin).   

Not cited. This guidance was used 
to develop the PRG for 
dioxin.   All dioxin-
contaminated material 
exceeding the PRG 
developed using this 
guidance will be 
excavated and disposed 
of off-site. 

Solidification/stabilization of 
consolidated soil/sludge prior 
to capping on-site will 
prevent release/exposure to 
dioxin exceeding standards 
developed using this 
guidance. Monitoring and ICs 
will ensure the protectiveness 
of the cap during the NTCRA 
and thereafter. 

Exceedances of dioxin standards 
developed using this guidance 
will be addressed by 
consolidating wastes, 
encapsulation and capping. 
Monitoring and ICs will ensure 
the protectiveness of the cap 
during the NTCRA and 
thereafter. 

Federal Approaches for 
Addressing 
Dioxins in Soil at 
CERCLA and 
RCRA Sites (April 
13, 1998) OSWER 
Directive 
9200.4-26, 

TBC This Directive provides 
guidance in 
establishing cleanup 
levels for dioxins. It 
recommends a cleanup 
goal of 1 µg/kg (ppb) 
of dioxins (as 2,3,7,8-
TCDD TEO) for soils 
involving residential 
exposure scenarios  
 

Cited This guidance was used 
to develop the PRG for 
dioxin.   All dioxin-
contaminated material 
exceeding the PRG 
developed using this 
guidance will be 
excavated and disposed 
of off-site. 

Solidification/stabilization of 
consolidated soil/sludge prior 
to capping on-site will 
prevent release/exposure to 
dioxin exceeding standards 
developed using this 
guidance. Monitoring and ICs 
will ensure the protectiveness 
of the cap during the NTCRA 
and thereafter. 

Exceedances of dioxin standards 
developed using this guidance 
will be addressed by 
consolidating wastes, 
encapsulation and capping. 
Monitoring and ICs will ensure 
the protectiveness of the cap 
during the NTCRA and 
thereafter. 
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State Contaminated Site 
Management, Soil 
Remediation 
Criteria; New 
Hampshire Code 
of Administrative 
Rules Chapter 
Env-Or-606.19, 
Table 600-2 

Applicable Promulgated numeric 
soil remediation 
standards. 

Not cited. All contaminated 
soil/sludge exceeding 
these standards will be 
excavated and disposed 
of off-site. 

Exceedances of these 
numeric standards will be 
addressed through 
solidification/ stabilization of 
consolidated soil/sludge and 
capping on-site. Monitoring 
and ICs will ensure the 
protectiveness of the cap 
during the NTCRA and 
thereafter. 

Exceedances of these numeric 
standards will be addressed by 
consolidating wastes, 
encapsulation, and capping.  
Monitoring and ICs will ensure 
the protectiveness of the cap 
during the NTCRA and 
thereafter. 
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Appendix D Table 2  

Mohawk Tannery Site, EE/CA Addendum 

Location-Specific ARARs and TBCs 

 

Regulatory 

Authority 

 

Requirement 

 

Status 

 

Requirement Synopsis 

Changes in 

ARAR/TBC 

since the 2002 

Action 

Memorandum 

Alternative 1a-c: 

Off-Site Disposal 

Action to be Taken 

to Attain 

Requirement 

Alternative 4: 

On-Site Treatment  

(Solidification/Stabilization) 

and Capping 

Action to be Taken to Attain 

Requirement 

Alternatives 5a, a1, a2, b, and c 

Encapsulation and Capping 

Action to be Taken to Attain 

Requirement 

Federal  Floodplain 
Management and 
Protection of 
Wetlands 
(44 C.F.R. § 9)  

Relevant and 
Appropriate 

FEMA regulations that 
set forth the policy, 
procedure and 
responsibilities to 
implement and enforce 
Executive Order 11988 
(Floodplain 
Management) and 
Executive Order 11990 
(Protection of 
Wetlands). Prohibits 
activities that adversely 
affect a federally-
regulated wetland unless 
there is no practicable 
alternative and the 
proposed action includes 
all practicable measures 
to minimize harm to 
wetlands that may result 
from such use.  Requires 
the avoidance of impacts 
associated with the 
occupancy and 
modification of 
federally-designated 
100-year and 500-year 
floodplain and to avoid 
development within 
floodplain wherever 

Not cited in 
Action Memo, 
instead 
regulations at 
40 C.F.R. 
6.302(a) and 40 
C.F.R. 6, App. 
A were cited 
that have since 
been deleted. 

Any work in the 
floodplain or federal 
jurisdiction wetlands 
associated with 
removing 
contaminated 
material would 
minimize impacts to 
floodplain and 
wetland resources. If 
this alternative is 
selected public 
comment will be 
solicited concerning 
the proposed impacts 
to floodplain and 
federal wetlands 
resources. 

Any work in federal 
jurisdiction wetlands 
associated with the 
excavation, consolidation, 
treatment and capping of 
contaminated material, will 
minimize impacts to wetland 
resources, including 
instituting erosion and 
sedimentation control 
measures, and may require 
mitigation.   
Excavation and consolidation 
work within floodplain will be 
conducted to minimize 
impacts to floodplain 
resources.   Any flood storage 
lost from the capping of 
contaminated materials at or 
below the 100-year flood 
elevation will be replaced on-
site.  Lost flood storage 
between the 100-year and 
500-year flood elevation is 
expected to be de minimus 
within the waterway but may 
be replaced, to the extent 
practicable.   The cap will be 
designed and maintained to 
not release contamination if 

Any work in federal jurisdiction 
wetlands associated with the 
excavation, consolidation, 
encapsulation, and capping of 
contaminated material will minimize 
impacts to wetland resources, including 
instituting erosion and sedimentation 
control measures, and may require 
mitigation.  
Excavation and consolidation work 
within floodplain will be conducted to 
minimize impacts to floodplain 
resources.   Any flood storage lost from 
the encapsulation/capping of 
contaminated materials at or below the 
100-year flood elevation will be 
replaced on-site.  Lost flood storage 
between the 100-year and 500-year 
flood elevation is expected to be de 
minimus within the waterway but may 
be replaced, to the extent practicable.   
The cap will be designed and 
maintained to not release 
contamination if flooded, up to a 500-
year event. 
If this alternative is selected public 
comment will be solicited concerning 
the proposed impacts to floodplain and 
federal wetlands resources. 
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there is a practicable 
alternative.  An 
assessment of impacts to 
500-year floodplain is 
required for critical 
actions – which includes 
siting contaminated 
sediment management 
facilities in a floodplain.  
Requires public notice 
when proposing any 
action in or affecting 
floodplain or wetlands. 

flooded, up to a 500-year 
event. 
If this alternative is selected 
public comment will be 
solicited concerning the 
proposed impacts to 
floodplain and federal 
wetlands resources.  

Federal RCRA Floodplain 
Restrictions for 
Solid Waste 
Disposal Facilities 
and Practices 
(40 CFR 257.3-1) 

Relevant and 
Appropriate 

Solid waste practices 
must not restrict the flow 
of a 100-year flood, 
reduce the temporary 
water storage capacity of 
the floodplain or result 
in washout of solid 
waste that would to pose 
a hazard to human life, 
wildlife, or land or water 
resources. 

Cited Engineering controls 
will be used during 
the excavation and 
stockpiling of any 
sludge/waste within 
the 100-year 
floodplain to comply 
with these 
requirements. 

To the extent solid waste will 
be treated and capped within 
the 100-year floodplain any 
flood storage lost at or below 
the 100-year flood elevation 
will be replaced on-site and 
the cap designed and 
maintained to not release 
contamination if flooded. 

To the extent solid waste will be 
encapsulated and capped within the 
100-year floodplain any flood storage 
lost at or below the 100-year flood 
elevation will be replaced on-site and 
the cap designed and maintained to not 
release contamination if flooded.    

Federal RCRA Floodplain 
Restrictions for 
Hazardous Waste 
Facilities (40 CFR 
264.18(b)) 

Relevant and 
Appropriate 

A hazardous waste 
treatment, storage, or 
disposal facility located 
in a 100-year floodplain 
must be designed, 
constructed, operated, 
and maintained to 
prevent washout 
or to result in no adverse 
effects on human 
health or the 
environment if washout 
were to occur. 

Cited Some sludge/waste 
will need to be 
excavated from areas 
of the site located 
within the 100-year 
floodplain. If the 
waste is 
characterized as 
hazardous, 
engineering controls 
will be used to 
minimize the risk of 
contaminant 
migration through 
washout. 

To the extent hazardous waste 
may be consolidated and 
capped within the 100-year 
floodplain, the capped lagoons 
will be designed, constructed, 
and maintained to meet 
RCRA floodplain standards 
for hazardous waste disposal 
facilities. 

To the extent hazardous waste may be 
consolidated, encapsulated, and capped 
within the 100-year floodplain, the 
capped lagoons will be designed, 
constructed, and maintained to meet 
RCRA floodplain standards for 
hazardous waste disposal facilities. 
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Federal  Fish and Wildlife 
Coordination Act, 
16 U.S.C. §661 
et seq. 

Applicable Any modification of a 
body of water or wetland 
requires consultation 
with the U.S. Fish and 
Wildlife Service and the 
appropriate state wildlife 
agency to develop 
measures to prevent, 
mitigate, or compensate 
for losses of fish and 
wildlife.   

Not cited Contact with 
appropriate federal 
agencies would be 
maintained during 
the removal action 
that may alter 
protected resource 
areas.   

Contact with appropriate 
federal agencies would be 
maintained during the 
planning and implementation 
of the removal action that may 
alter protected resource areas.   

Contact with appropriate federal 
agencies would be maintained during 
the planning and implementation of the 
removal action that may alter protected 
resource areas.   

Federal  National Historical 
Preservation Act, 
16 U.S.C. 469 et 
seq.; 36 C.F.R. 
Part 65 
 

Applicable When a federal agency 
finds, or is notified, that 
its activities may cause 
irreparable loss or 
destruction of significant 
scientific, pre-historical, 
historical, archeological 
data, such agency shall 
consult with relevant 
federal and State 
officials to address the 
preservation of such data 
or other forms of 
mitigation, as necessary. 

Not cited If, during the 
removal action, it is 
determined that this 
alternative may 
cause irreparable loss 
or destruction of 
significant scientific, 
pre-historical, 
historical, or 
archaeological data, 
EPA will consult 
with federal and 
State officials and 
implement 
preservation and/or 
mitigation measures, 
as necessary. 

If, during the removal action, 
it is determined that this 
alternative may cause 
irreparable loss or destruction 
of significant scientific, pre-
historical, historical, or 
archaeological data, EPA will 
consult with federal and State 
officials and implement 
preservation and/or mitigation 
measures, as necessary. 

If, during the removal action, it is 
determined that this alternative may 
cause irreparable loss or destruction of 
significant scientific, pre-historical, 
historical, or archaeological data, EPA 
will consult with federal and State 
officials and implement preservation 
and/or mitigation measures, as 
necessary. 

State  Native Plant 
Protection Act, 
R.S.A. 217-A 

Applicable  Prohibits damaging plant 
species listed as 
endangered in the State. 

Not cited Any removal action 
that may take state-
listed species will 
need to meet these 
standards. 

Any removal action that may 
take state-listed species will 
need to meet these standards. 

Any removal action that may take 
state-listed species will need to meet 
these standards. 
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State  Endangered 
Species 
Conservation Act, 
R.S.A. 212-A 

Applicable Prohibits the taking of 
State-listed endangered 
species and regulates 
such activities regarding 
State-listed threatened 
species. 

Not cited. Any removal action 
that may take state-
listed species will 
need to meet these 
standards. 

Any removal action that may 
take state-listed species will 
need to meet these standards. 

Any removal action that may take 
state-listed species will need to meet 
these standards. 

State Siting 
requirements for 
hazardous waste 
facilities and 
variances, Env-Hw 
304.08 (Existing 
facilities) and 
304.09 (New 
facilities). 

Relevant and 
Appropriate 

Flood control measures 
must be identified for 
any facility within the 
100-year floodplain.  
Similarly, new facilities 
located within 3,000 feet 
of faults displaced in 
Holocene times must 
show that no faults pass 
within 200 feet of the 
facility. 

Cited as Env-
Wm 
353.08 and 
353.09 which 
have been re-
designated by 
the State as 
Env-Hw 
304.08 and 
304.09. 

Siting and operation 
of the treatment 
process, if in the 
100-year floodplain, 
will be done in 
accordance with 
these regulations. 
 

Any flood storage lost from 
the capping of contaminated 
materials at or below the 100-
year flood elevation will be 
replaced on-site.  Seismic 
requirements are also met. 

Any flood storage lost from the 
encapsulation/capping of contaminated 
materials at or below the 100-year 
flood elevation will be replaced on-site. 
Seismic requirements are also met. 

State Terrain 
Alteration, Env-
Wq 1500 and 
RSA 485-A:17 

Applicable These rules establish 
criteria for the 
protection of surface 
water quality resulting 
from activities that 
occur in or on the 
border of surface water 
or within a distance of 
surface water such that 
direct or immediate 
degradation may result 
to water quality. 

Cited as “Rules 
Relative to 
Prevention of 
Pollution from 
Dredging, 
Filling, 
Mining, 
Transporting, 
and 
Construction 
(Env- Ws 
415)” re-
designated by 
the State as 
“Terrain 

The alternative will 
involve erosion and 
sedimentation 
controls to prevent 
impacts to the 
Nashua River.  

The alternative will involve 
erosion and sedimentation 
controls to prevent impacts to 
the Nashua River 

The alternative will involve erosion 
and sedimentation controls to prevent 
impacts to the Nashua River 
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Alteration, 
Env-Wq 1500.” 

State Criteria and 
Conditions for 
Fill and Dredge in 
Wetlands: RSA 
Ch. 482-A and 
NH Admin. Code 
Env-Wt Parts 
100-900 

Applicable These standards 
regulate filling and 
other activities in or 
adjacent to wetland 
resource areas 
(including the 100-year 
floodplain), and buffer 
zones and establish 
criteria for the 
protection of wetlands 
from adverse impacts 
on fish, wildlife, 
commerce, and public 
recreation. 

Not cited. Any work in the 100-
year floodplain or 
state jurisdiction 
wetlands/buffer zone 
associated with 
removing 
contaminated 
material would 
minimize impacts to 
floodplain and 
wetland resources.  

Any work in state jurisdiction 
wetlands/buffer zone 
associated with the 
excavation, consolidation, 
treatment and capping of 
contaminated material, will 
minimize impacts to wetland 
resources, including 
instituting erosion and 
sedimentation control 
measures, and may require 
mitigation.   
Excavation and consolidation 
work within the 100-year 
floodplain will be conducted 
to minimize impacts to 
floodplain resources.   Any 
flood storage lost from the 
capping of contaminated 
materials at or below the 100-
year flood elevation will be 
replaced on-site.    The cap 
will be designed and 
maintained to not release 
contamination if flooded. 
  

Any work in state jurisdiction 
wetlands/buffer zone associated with 
the excavation, consolidation, 
encapsulation, and capping of 
contaminated material will minimize 
impacts to wetland resources, including 
instituting erosion and sedimentation 
control measures, and may require 
mitigation.  
Excavation and consolidation work 
within the 100-year floodplain will be 
conducted to minimize impacts to 
floodplain resources.   Any flood 
storage lost from the encapsulation/ 
capping of contaminated materials at or 
below the 100-year flood elevation will 
be replaced on-site.  The cap will be 
designed and maintained to not release 
contamination if flooded.   

State Shore land Water 
Quality 
Protection: RSA 
483-B and NH 
Admin, Code 
Env-Wq 1400 

Applicable These standards 
regulate activities 
conducted along shore 
lands to protect, restore 
and preserve these 
fragile natural 
resources. 

Not cited Any work within the 
protected shore land 
will need to comply 
with these rules 
including but not 
limited to storm 
water and erosion 
control, maintenance 
of woodland buffers, 
and restoration. 

Any work within the protected 
shore land will need to 
comply with these rules 
including but not limited to 
storm water and erosion 
control, maintenance of 
woodland buffers, and 
restoration.  

Any work within the protected shore 
land will need to comply with these 
rules including but not limited to storm 
water and erosion control, maintenance 
of woodland buffers, and restoration. 
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Appendix D Table 3  

Mohawk Tannery Site, EE/CA 

Action-Specific ARARs and TBCs   

 

 

Regulatory 

Authority 

 

Requirement 

 

Status 

 

Requirement 

Synopsis 

Changes in 

ARAR/TBC since 

the 2002 Action 

Memorandum 

Alternative 1a-c: 

Off-Site Disposal 

Action to be 

Taken to Attain 

Requirement 

Alternative 4: 

On-Site Treatment 

(Solidification/Stabilization) 

and Capping 

Action to be Taken to Attain 

Requirement 

Alternatives 5a, a1, a2, b, and 

c 

Encapsulation and Capping 

Action to be Taken to Attain 

Requirement 

Federal  Resource 
Conservation and 
Recovery Act 
(RCRA), 42 
U.S.C. §§ 6901, et 
seq., 40 C.F.R. 
Parts 261, 262 and 
264 

Applicable  New Hampshire has 
been delegated the 
authority to 
administer these 
RCRA standards 
through its state 
hazardous waste 
management 
regulations (Env-Hw 
100-1100).  These 
provisions have been 
adopted by the State. 

Not cited Any wastes 
generated by 
removal activity 
will be analyzed 
by appropriate test 
methods.  If found 
to be hazardous 
wastes, then they 
will be managed 
and disposed of 
off-site in 
accordance with 
the substantive 
requirements of 
the State 
hazardous waste 
regulations.   

Any wastes generated by 
removal activity to be sent 
off-site will be analyzed by 
appropriate test methods.  If 
found to be hazardous wastes, 
then they will be managed in 
accordance with the 
substantive requirements of 
the State hazardous waste 
regulations.  The lagoons will 
be capped in accordance with 
State hazardous waste closure 
standards which will include 
consolidation of all wastes 
from the site without further 
characterization testing.  
O&M of the capped lagoons 
will meet post-closure 
standards. 

Any wastes generated by 
removal activity to be sent off-
site will be analyzed by 
appropriate test methods.  If 
found to be hazardous wastes, 
then they will be managed in 
accordance with the substantive 
requirements of the State 
hazardous waste regulations.   
The lagoons will be capped in 
accordance with State 
hazardous waste closure 
standards which will include 
consolidation of all wastes 
from the site without further 
characterization testing. O&M 
of the capped lagoons will meet 
post-closure standards. 
 

Federal Clean Water Act - 
Pre-treatment 
Regulations (40 
CFR 403) 

Applicable These regulations 
impose restrictions 
on the discharge of 
pollutants to Publicly 
Owned Treatment 
Works (POTW) and 
mandate that 
discharges must 
comply with the 

Cited Any surface water 
and groundwater 
dewatering 
effluent that would 
be discharged or 
disposed of at a 
POTW would be 
tested to ensure 

Any surface water and 
groundwater dewatering 
effluent that would be 
discharged or disposed of at a 
POTW would be tested to 
ensure compliance with these 
regulations. 

Any surface water and 
groundwater dewatering 
effluent that would be 
discharged or disposed of at a 
POTW would be tested to 
ensure compliance with these 
regulations. 
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local pretreatment 
program. 

compliance with 
these regulations.  

Federal Clean Water Act 
(CWA), Section 
402, 33 U.S.C. § 
1342; 40 
C.F.R.122,125, 
131, 136, 450 - 
Discharge of 
Pollutants 

Applicable These standards 
address water 
discharges which 
may be directed to 
surface water. Also 
establishes storm 
water standards for 
construction and 
development projects 
that are over one 
acre. 

Not cited. If a discharge from 
the removal action, 
is directed to 
surface water the 
discharge will be 
treated, if 
necessary, so that 
these standards 
will be achieved.    
Any removal 
action that will 
disturb one acre or 
more, including 
excavation and 
management of 
contaminated 
materials will meet 
these storm water 
standards. 

If a discharge from the 
removal action, is directed to 
surface water the discharge 
will be treated, if necessary, 
so that these standards will be 
achieved.    Any removal 
action that will disturb one 
acre or more, including 
excavation, consolidation and 
capping of contaminated 
materials will meet these 
storm water standards. 

If a discharge from the removal 
action, is directed to surface 
water the discharge will be 
treated, if necessary, so that 
these standards will be 
achieved.    Any removal action 
that will disturb one acre or 
more, including excavation, 
consolidation and capping of 
contaminated materials will 
meet these storm water 
standards. 

Federal Clean Air Act 
(CAA), Hazardous 
Air Pollutants, 
42.U.S.C. § 
112(b)(1), 
National Emission 
Standards for 
Hazardous Air 
Pollutants 
(NESHAPS), 40 
C.F.R. Part 61 

Applicable The regulations 
establish emissions 
standards for 189 
hazardous air 
pollutants.  Standards 
set for dust and other 
release sources. 

Not cited If the excavation 
and management 
of wastes 
generates regulated 
air pollutants, then 
measures will be 
implemented to 
meet these 
standards. 

If the excavation, 
consolidation, treatment 
and/or capping of wastes 
generates regulated air 
pollutants, then measures will 
be implemented to meet these 
standards. 

If the excavation, 
consolidation, encapsulation 
and/or capping generates 
regulated air pollutants, then 
measures will be implemented 
to meet these standards. 

Federal CAA, National 
Emission 
Standards for 
Hazardous Air 
Pollutants 
(NESHAPS), 
Standards tor 

Relevant and 
Appropriate 

NESHAPS standards 
for preventing air 
releases from 
inactive asbestos 
disposal sites, 
including cover 
standards, dust 

Not cited. Asbestos 
contaminated 
material will not 
be disposed of on-
site. 

Any asbestos contaminated 
soil/debris will be 
consolidated either under the 
lagoon cap or adjacent to the 
lagoon cap under a separate 
cap meeting the asbestos-
capping standards of these 

Any asbestos contaminated 
soil/debris will be consolidated 
either under the lagoon cap or 
adjacent to the lagoon cap 
under a separate cap meeting 
the asbestos-capping standards 
of these regulations. O&M and 
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Inactive waste 
disposal sites for 
asbestos mills and 
manufacturing and 
fabricating 
operations, 40 
C.F.R. § 61.151   

suppression, and land 
use controls. 

regulations. O&M and ICs 
will be established to 
maintain the cap and to 
address any potential asbestos 
exposure in case the cap is 
disturbed. 

ICs will be established to 
maintain the cap and to address 
any potential asbestos exposure 
in case the cap is disturbed. 

Federal Framework for 
Investigating 
Asbestos-
Contaminated 
Superfund Sites, 
OSWER Directive 
#9200.0-68 (Sept. 
2008) 

TBC Guidance on 
investigating and 
characterizing the 
potential human 
exposure from 
asbestos 
contamination in 
outdoor soil at 
Superfund sites. 

Not cited. Any areas that are 
suspected of 
containing 
asbestos 
contamination will 
be investigated 
under these 
guidance 
standards.  

Any areas that are suspected 
of containing asbestos 
contamination will be 
investigated under these 
guidance standards.  

Any areas that are suspected of 
containing asbestos 
contamination will be 
investigated under these 
guidance standards. 

Federal Toxic Substances 
Control Act 

(Transport and 
Disposal of 
Asbestos Waste) 

40 CFR Subpart E, 
Appendix D 

Applicable  

 

Provides standards 
for transport and 
disposal of materials 
that contain 
asbestos.  Requires 
proper wetting and 
containerization.  

Not cited Asbestos will be 
managed in 
compliance with 
these standards. 

Asbestos will be managed in 
compliance with these 
standards. 

Asbestos will be managed in 
compliance with these 
standards. 

State  Contaminated Site 
Management, 
Activity and Use 
Restrictions; NH 
Admin. Code Env-
Or 608   

Relevant and 
Appropriate 

Env-Or Part 608 
establishes standards 
for setting 
institutional controls 
to protect human 
health and 
components of the 
remedy.   

Not cited Not relevant to this 
alternative since 
all waste to be 
taken off-site 

ICs will be established for 
wastes left in place that meet 
State recording standards 
under these regulations. 

ICs will be established for 
wastes left in place that meet 
State recording standards under 
these regulations. 

State Identification and 
Listing of 
Hazardous Wastes, 
N.H. Admin. Code 
Env-Hw 400 

Applicable These standards list 
particular hazardous 
wastes and identify 
the maximum 
concentration of 
contaminants for 

Cited, but as Env-
Wm 400, State 
reclassified the 
regulation as Env-
Hw 400. 

Any wastes 
generated by 
removal activity 
will be analyzed 
by appropriate test 
methods.  If found 

Any wastes generated by 
removal activity to be taken 
off-site will be analyzed by 
appropriate test methods. 
Wastes to be consolidated on-
site in the capped lagoons do 

Any wastes generated by 
removal activity to be taken 
off-site will be analyzed by 
appropriate test methods. 
Wastes to be consolidated on-
site in the capped lagoons do 
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which the waste 
would be a RCRA 
characteristic waste.  
The analytical test 
set out in Appendix 
II of 40 C.F.R. Part 
261 is referred to as 
the Toxicity 
Characteristic 
Leaching Procedure 
(TCLP).  The federal 
requirements 40 
C.F.R. Part 261 are 
incorporated by 
reference. 

to be hazardous 
wastes, then they 
will be managed 
and disposed of 
off-site in 
accordance with 
the substantive 
requirements of 
the State 
hazardous waste 
regulations.  

not need to be tested if the 
capped lagoons meet RCRA 
closure standards. 

not need to be tested if the 
capped lagoons meet RCRA 
closure standards. 

State  Requirements for 
Hazardous Waste 
Generators, N.H. 
Admin. Code Env-
Hw 500  

Applicable Requires a 
determination as to 
whether waste 
materials are 
hazardous and, if so, 
requirements for 
managing such 
materials on site 
prior to shipment off 
site.  The federal 
requirements 40 
C.F.R. Part 262 are 
incorporated by 
reference. 

Cited, but as Env-
Wm 500, State 
reclassified the 
regulation as Env-
Hw 500. 

If removal activity 
generates 
hazardous wastes, 
then they will be 
managed and 
disposed of off-site 
in accordance with 
the substantive 
requirements of 
these regulations. 

If removal activity generates 
hazardous wastes, then they 
will be managed in 
accordance with the 
substantive requirements of 
these regulations. 

If removal activity generates 
hazardous wastes, then they 
will be managed in accordance 
with the substantive 
requirements of these 
regulations. 

State Hazardous Waste, 
Technical 
Requirements 
(Surface 
Impoundment 
Closure/Post 
Closure) Env-Hw 
708.03 Technical 
Requirements. 

Relevant and 
Appropriate 

The operator of a 
facility shall: (a) 
Treat, store, or 
dispose of wastes 
according to best 
engineering 
judgment and with 
the best available 
technology; (b) 
Design and operate 
the facility so as to 

Not cited. Not applicable 
since all wastes 
will be disposed of 
off-site. 

Closure of the lagoon with the 
consolidated solidified/ 
stabilized waste will meet the 
following substantive closure 
standards:  (2)(i) Eliminate 
free liquids by removing 
liquid wastes or solidifying 
the remaining wastes and 
waste residues; (ii) Stabilize 
remaining wastes to a bearing 
capacity sufficient to support 

Closure of the lagoon with the 
consolidated encapsulated 
waste will meet the following 
substantive closure standards:  
(2)(i) Eliminate free liquids by 
removing liquid wastes or 
solidifying the remaining 
wastes and waste residues; (ii) 
Stabilize remaining wastes to a 
bearing capacity sufficient to 
support final cover; and (iii) 



[Type here] 
 

15 
 

minimize the 
quantity and impact 
of planned and non- 
planned releases of 
hazardous waste or 
waste constituents 
into the environment; 
(c) Use the best 
available solution for 
managing the 
hazardous wastes 
received; and (d) 
Comply with the 
following 
requirements and 
standards as set forth 
under 40 CFR Part 
264, in particular 
closure/post-closure 
performance 
standards at 40 
C.F.R. 264.228  
 

final cover; and (iii) Cover the 
surface impoundment with a 
final cover designed and 
constructed to: (A) Provide 
long-term minimization of the 
migration of liquids through 
the closed impoundment; 
(B) Function with minimum 
maintenance; (C) Promote 
drainage and minimize 
erosion or abrasion of the 
final cover; (D) 
Accommodate settling and 
subsidence so that the cover's 
integrity is maintained; and 
(E) Have a permeability less 
than or equal to the 
permeability of any bottom 
liner system or natural 
subsoils present.  O&M and 
ICs will meet post-closure 
standards under these 
regulations. 

Cover the surface 
impoundment with a final 
cover designed and constructed 
to: (A) Provide long-term 
minimization of the migration 
of liquids through the closed 
impoundment; 
(B) Function with minimum 
maintenance; (C) Promote 
drainage and minimize erosion 
or abrasion of the final cover; 
(D) Accommodate settling and 
subsidence so that the cover's 
integrity is maintained; and 
(E) Have a permeability less 
than or equal to the 
permeability of any bottom 
liner system or natural subsoils 
present.  O&M and ICs will 
meet post-closure standards 
under these regulations. 

State Air Pollution 
Control: RSA Ch. 
125-C; Fugitive 
Dust, N.H. Admin. 
Rule Env-A 1002; 
Regulated Toxic 
Air Pollutants, NH 
Admin. Rule Env-
A 1400 

Applicable Part 1002 requires 
precautions to 
prevent, abate and 
control fugitive dust 
during specified 
activities, including 
excavation, 
maintenance, and 
construction. 
Part 1400 identifies 
toxic air pollutants 
discharge standards. 
These pollutants are 
also listed by EPA in 
40 CFR 261  

Cited If the excavation 
and management 
generates regulated 
air pollutants, then 
measures will be 
implemented to 
meet these 
standards. 

If the excavation, 
consolidation, treatment 
and/or capping generates 
regulated air pollutants, then 
measures will be implemented 
to meet these standards. 

If the excavation, 
consolidation, encapsulation 
and/or capping generates 
regulated air pollutants, then 
measures will be implemented 
to meet these standards. 

State Management and 
Control of 

Applicable Requirements for 
managing certain 

Not cited Manage asbestos 
wastes excavated 

Manage asbestos wastes 
excavated from asbestos 

Manage asbestos wastes 
excavated from asbestos 
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Asbestos Disposal 
Sites Not Operated 
After July 9, 1981; 
New Hampshire 
Code of 
Administrative 
Rules Chapter 
Env-Sw 2100 and 
RSA 141-E 

 pre-1981 asbestos 
disposal sites. 

from asbestos 
disposal sites 
(ADS) in 
accordance with 
Env-Sw 2100.  
Use authorized 
personnel/contract
ors as required. 

disposal sites (ADS) in 
accordance with Env-Sw 
2100.  Construct, manage and 
record relocated ADS in 
accordance with Env-
Sw2100.   Use authorized 
personnel/contractors as 
required. 

disposal sites (ADS) in 
accordance with Env-Sw 2100.  
Construct, manage and record 
relocated ADS in accordance 
with Env-Sw2100.   Use 
authorized 
personnel/contractors as 
required. 

State Management of 
Certain Wastes; 
New Hampshire 
Code of 
Administrative 
Rules Part Env-Sw 
901 

Applicable Management of 
asbestos waste from 
the point of waste 
origination to the 
point of waste 
disposal. 

Not cited Manage and 
dispose of asbestos 
wastes generated 
(e.g., excavated) 
accordance with 
Env-Sw 901.   
Asbestos waste 
shall not be 
intentionally 
combined or 
mixed with other 
waste types prior 
to disposal. Use 
authorized 
personnel/contract
ors as required. 

Manage and treat/dispose of 
asbestos wastes generated 
(e.g., excavated and 
treated/capped) accordance 
with Env-Sw 901.   Asbestos 
waste shall not be 
intentionally combined or 
mixed with other waste types 
prior to disposal.  Use 
authorized 
personnel/contractors as 
required. 

Manage asbestos and dispose 
of wastes generated (e.g., 
excavated and 
encapsulated/capped) 
accordance with Env-Sw 901.    
Asbestos waste shall not be 
intentionally combined or 
mixed with other waste types 
prior to disposal. Use 
authorized 
personnel/contractors as 
required. 

State Asbestos 
Management and 
Control; New 
Hampshire Code 
of Administrative 
Rules Chapter 
Env-A 1800 

Applicable Requirements for 
managing asbestos in 
a manner that 
prevents the release 
of asbestos fibers to 
the environment and 
human exposure 
thereto. 

Not cited Manage asbestos 
wastes generated 
(e.g., excavated) 
accordance with 
Env- A 1800.   Use 
authorized 
personnel/contract
ors as required. 

Manage asbestos wastes 
generated (e.g., excavated and 
treated/capped) accordance 
with Env- A 1800.   Use 
authorized 
personnel/contractors as 
required. 

Manage asbestos wastes 
generated (e.g., excavated an 
encapsulated/capped) 
accordance with Env- A 1800.   
Use authorized 
personnel/contractors as 
required. 

State Solid Waste 
landfill 
requirements: New 
Hampshire Code 
of Administrative 
Rules Part Env-

Relevant and 
appropriate 

Requirements for 
excavating a portion 
or an entire solid 
waste landfill. 

Not cited Prepare and follow 
a landfill 
reclamation plan 
as described in 
Env-Sw 808 for 
removal of the 

Prepare and follow a landfill 
reclamation plan as described 
in Env-Sw 808 for removal of 
the Fimbel Door Landfill. 

Prepare and follow a landfill 
reclamation plan as described 
in Env-Sw 808 for removal of 
the Fimbel Door Landfill. 
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808, Landfill 
Reclamation 

Fimbel Door 
Landfill 

State Drinking Water 
Quality Standards: 
NH Admin. Code 
Env-Dw 700 

Relevant and 
Appropriate 
for MCLs 
and non-zero 
MCLGs 
only; 
MCLGs set 
as zero are 
To Be 
Considered. 

State MCLs and 
MCLGs establish 
maximum 
contaminant levels 
permitted in public 
water supplies and 
are the basis of State 
Ambient 
Groundwater Quality 
Standards (AGQS) 
that are applicable to 
site ground water.  
The regulations are 
generally equivalent 
to the Federal Safe 
Drinking Water Act 
(SDWA).   

Not cited. Not applicable to 
this alternative 
because no 
contamination will 
be left in place. 

Used to establish Performance 
Standards for monitoring 
groundwater at the capped 
lagoon compliance boundary 
to ensure there is no migration 
of contaminated groundwater 
exceeding these standards 
beyond the boundary.  Inside 
of the compliance boundary, 
ICs will be required to 
prevent contact/ingestion of 
groundwater that exceeds 
these standards.   

Used to establish Performance 
Standards for monitoring 
groundwater at the capped 
lagoon compliance boundary to 
ensure there is no migration of 
contaminated groundwater 
exceeding these standards 
beyond the boundary.  Inside of 
the compliance boundary, ICs 
will be required to prevent 
contact/ingestion of 
groundwater that exceeds these 
standards.   

State New Hampshire 
Ambient 
Groundwater 
Quality Standards 
(NH AGQS): Env-
Or 603.03, Table 
600-1,  

Relevant and 
Appropriate 

Establishes 
maximum 
concentration levels 
for regulated 
contaminants in 
groundwater which 
result from human 
operations or 
activities.  NH 
AGQS are equivalent 
to MCLs for 
contaminants that 
have MCLs.   NH 
AGQS have been 
established for site 
groundwater 
contaminants for 
which no MCLs are 
established, and are 
derived to be 
protective for 

Not cited. Not applicable to 
this alternative 
because no 
contamination will 
be left in place. 

Used to establish Performance 
Standards for monitoring 
groundwater at the capped 
lagoon compliance boundary 
to ensure there is no migration 
of contaminated groundwater 
exceeding these standards 
beyond the boundary.  Inside 
of the compliance boundary, 
ICs will be required to 
prevent contact/ingestion of 
groundwater that exceeds 
these standards.   

Used to establish Performance 
Standards for monitoring 
groundwater at the capped 
lagoon compliance boundary to 
ensure there is no migration of 
contaminated groundwater 
exceeding these standards 
beyond the boundary.  Inside of 
the compliance boundary, ICs 
will be required to prevent 
contact/ingestion of 
groundwater that exceeds these 
standards.   
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drinking water uses.  
The NH AGQS will 
be used for site 
contaminants where 
MCLs are not 
currently established. 

State Non-degradation 
of Groundwater to 
Protect Surface 
Water: NH Admin. 
Code Env-Or 
603.01 (c) 

Applicable Wm-Or 603.01(c) 
provides that, unless 
naturally occurring, 
groundwater shall 
not contain any 
contaminants at 
concentrations such 
that groundwater to 
surface water results 
in a violation of 
surface water 
standards in any 
surface water body 
within or adjacent to 
the site.  Env-Or 
603.01 (c) therefore 
incorporates surface 
water standards set 
forth at Env-Ws 
1700. 

Not cited. Not applicable to 
this alternative 
because no 
contamination will 
be left in place. 

Used to establish Performance 
Standards for monitoring 
groundwater at the capped 
lagoon compliance boundary 
to ensure there is no migration 
of contaminated groundwater 
exceeding these standards 
beyond the boundary.  Inside 
of the compliance boundary, 
ICs will be required to 
prevent contact/ingestion of 
groundwater that exceeds 
these standards.   

Used to establish Performance 
Standards for monitoring 
groundwater at the capped 
lagoon compliance boundary to 
ensure there is no migration of 
contaminated groundwater 
exceeding these standards 
beyond the boundary.  Inside of 
the compliance boundary, ICs 
will be required to prevent 
contact/ingestion of 
groundwater that exceeds these 
standards.   

State Standards for 
Construction, 
Maintenance and 
Abandonment of 
Wells, NH Admin. 
Code We 600  

Applicable 
for drinking 
water wells; 
Relevant and 
Appropriate 
for 
monitoring 
wells 

This provision 
requires that wells be 
constructed, 
maintained, 
relocated, and/or 
abandoned according 
to these regulations. 
We 602.05 address 
restrictions on 
location wells in 
contaminated areas. 

Not cited Not applicable to 
this alternative 
because no 
contamination will 
be left in place. 

Wells used for monitoring the 
remedy will be created, 
operated, and closed in 
compliance with these 
standards.  Well restriction 
standards shall be 
incorporated into institutional 
controls to prevent 
groundwater use around the 
capped lagoon. 

Wells used for monitoring the 
remedy will be created, 
operated, and closed in 
compliance with these 
standards.  Well restriction 
standards shall be incorporated 
into institutional controls to 
prevent groundwater use 
around the capped lagoon. 
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Attachment B-1 - Table 1-PW
Present Worth for Alternatives 1A, 1B, and 1C

Mohawk Tannery Site
Nashua, New Hampshire

Alternative 1 - Disposal of 100% of Sludge/Waste at U.S. RCRA D Landfill

Present Worth Analysis

Year Present Worth Factor (1)
Capital Costs

($)
O&M Costs

($)
Present Worth

($)
0 1.000 32,564,467.46$               -$                    32,564,467.46$          
1 0.935 3,144.00$          2,938.32$                    
2 0.873 3,144.00$          2,746.09$                    

TOTAL 32,570,151.87$     

Alternative 1B - Disposal of Area 1 Sludge at U.S. RCRA C Landfill, Remainder to U.S. RCRA D Landfill



Attachment B-1 - Table 1A-CC
Capital Costs for Alternative 1A - Excavation and Off-Site Disposal (Subtitle D)

Mohawk Tannery Site
Nashua, New Hampshire

2017 Unit Cost
($)

2017 Total Cost
($)

2017 Total Direct 
Cost
($)

Comments/Reference

Item No. Item Qty. Unit Sub. Mat. Labor Equip Sub. Mat. Labor Equip 1.951 ENR 2002-2017 Multiplier
01 - TEMPORARY FACILITIES & MOBILIZATIONDEMOBILIZATION
01-001 Temp. Fac/Equip. Mobe/Demobe 1 LS 45,165.65$      -$         -$              -$              45,165.65$             -$                      -$                      -$                      45,165.65$             CCI Updated
01-002 Office Trailer (1 each) 11 MO -$                  -$         -$              751.14$       -$                         -$                      -$                      8,262.49$            8,262.49$               CCI Updated
01-003 Storage Container (1 each) 11 MO -$                  -$         -$              146.33$       -$                         -$                      -$                      1,609.58$            1,609.58$               CCI Updated
01-004 Portable Comm. Equip. 11 MO -$                  -$         -$              585.30$       -$                         -$                      -$                      6,438.30$            6,438.30$               CCI Updated
01-005 Site Utilities 11 MO 390.20$            -$         -$              -$              4,292.20$               -$                      -$                      -$                      4,292.20$               CCI Updated
01-006 Sanitary Facilities 11 MO 204.86$            -$         -$              -$              2,253.41$               -$                      -$                      -$                      2,253.41$               CCI Updated
01-007 Site Security 11 MO 11,706.00$      -$         -$              -$              128,766.00$           -$                      -$                      -$                      128,766.00$           CCI Updated
01-008 Sampling Equipment 11 MO -$                  -$         -$              3,902.00$    -$                         -$                      -$                      42,922.00$          42,922.00$             CCI Updated
01-009 Dumpster/MSW Disposal 11 MO 448.73$            -$         -$              -$              4,936.03$               -$                      -$                      -$                      4,936.03$               CCI Updated
02 - DECONTAMINATION FACILITIES & SERVICES
02-001 Vehicle Decontamination
02-001a Gravel Base Delivered and Placed 15 CY -$                  23.41$     3.00$           3.41$           -$                         351.18$                45.07$                  51.21$                  447.46$                   CCI Updated
02-001b 40-mil HDPE Liner Delivered and Placed 800 SF -$                  0.66$       0.06$           -$              -$                         530.67$                46.82$                  -$                      577.50$                   CCI Updated
02-001c Stone Drainage Layer Delivered and Placed 10 CY -$                  23.41$     4.88$           2.36$           -$                         234.12$                48.78$                  23.61$                  306.50$                   CCI Updated
02-001d Splash Guard Placed 800 SF -$                  2.44$       1.95$           -$              -$                         1,951.00$            1,560.80$            -$                      3,511.80$               CCI Updated
02-002 Decontamination
02-002a Pressure Washer 2 Ea -$                  -$         -$              5,612.81$    -$                         -$                      -$                      11,225.62$          11,225.62$             CCI Updated
02-002b Decontamination Labor 300 HR -$                  15.30$     57.71$         -$              -$                         4,588.75$            17,313.17$          -$                      21,901.93$             CCI Updated
02-003 Personnel Decontamination
02-003a Gravel Base Delivered and Placed 2 CY -$                  23.41$     3.00$           3.41$           -$                         46.82$                  6.01$                    6.83$                    59.66$                     CCI Updated
02-003b 40-mil HDPE Liner Delivered and Placed 100 SF -$                  0.66$       0.06$           -$              -$                         66.33$                  5.85$                    -$                      72.19$                     CCI Updated
02-003c Stone Drainage Layer Delivered and Placed 2 CY -$                  23.41$     4.88$           2.36$           -$                         46.82$                  9.76$                    4.72$                    61.30$                     CCI Updated
02-004 Water Storage Tanks (clean and contaminated) 22 MO -$                  877.95$  -$              -$              -$                         19,314.90$          -$                      -$                      19,314.90$             CCI Updated
03 - SITE PREPARATION
03-001 Access Road Construction
03-001a Clearing 1 AC -$                  -$         2,800.00$    2,400.00$    -$                         -$                      2,800.00$            2,400.00$            5,200.00$               Project experience
03-001b Gravel Delivered 1100 CY -$                  23.41$     3.10$           3.30$           -$                         25,753.20$          3,412.30$            3,626.91$            32,792.41$             CCI Updated
03-001c Gravel Spread, Grade, Compact 3300 SY -$                  -$         0.51$           0.96$           -$                         -$                      1,673.96$            3,154.77$            4,828.73$               CCI Updated
03-002 Building/Foundation Demolition
03-002a Foundation Removal 750 CY -$                  -$         1.68$           2.17$           -$                         -$                      1,258.40$            1,624.21$            2,882.60$               CCI Updated
03-002b Foundation Debris Transportation & Disposal 1200 Ton 136.57$            -$         -$              -$              163,884.00$           -$                      -$                      -$                      163,884.00$           CCI Updated
03-002c Clarifier Tank Evacuation/Removal 1 Ea 1,814.43$        -$         942.57$       760.48$       1,814.43$               -$                      942.57$                760.48$                3,517.48$               CCI Updated
03-002d Wood-Frame Building Demolition 0 CF -$                  -$         0.10$           0.16$           -$                         -$                      -$                      -$                      -$                         Demolition completed
03-002e Building Debris Transportation & Disposal 0 CY -$                  -$         9.46$           14.11$         -$                         -$                      -$                      -$                      -$                         Demolition completed
03-003 Clear Medium Trees 10 AC -$                  -$         2,800.00$    2,400.00$    -$                         -$                      28,000.00$          24,000.00$          52,000.00$             Project experience
03-004 Erosion Controls
03-004a Silt Fence 2500 LF -$                  1.23$       2.46$           -$              -$                         3,072.83$            6,145.65$            -$                      9,218.48$               CCI Updated
03-004b Hay Bales 20 Ton -$                  107.11$  357.75$       119.97$       -$                         2,142.20$            7,155.10$            2,399.34$            11,696.64$             CCI Updated
03-005 Haul Road Construction
03-005a Gravel Delivered 2200 CY -$                  23.41$     3.10$           3.30$           -$                         51,506.40$          6,824.60$            7,253.82$            65,584.82$             CCI Updated
03-005b Gravel Spread, Grade, Compact 6667 SY -$                  -$         0.51$           0.96$           -$                         -$                      3,381.90$            6,373.59$            9,755.49$               CCI Updated
03-006 Prepare Stockpile/Staging Areas
03-006a Rough Grade 1850 SY -$                  -$         1.66$           4.88$           -$                         -$                      3,067.95$            9,023.38$            12,091.32$             CCI Updated
03-006b Sand/Gravel Delivered 910 CY -$                  23.41$     3.10$           3.30$           -$                         21,304.92$          2,822.90$            3,000.44$            27,128.26$             CCI Updated
03-006c 40-mil HDPE Liner Delivered and Placed 16400 SF -$                  0.66$       0.06$           -$              -$                         10,878.78$          959.89$                -$                      11,838.67$             CCI Updated
03-006d Erosion & Sediment Controls 750 LF -$                  3.32$       9.36$           2.15$           -$                         2,487.53$            7,023.60$            1,609.58$            11,120.70$             CCI Updated
03-007 Dust Suppression (Water Spray) 48400 SY -$                  -$         -$              0.02$           -$                         -$                      -$                      944.28$                944.28$                   CCI Updated

I 



Attachment B-1 - Table 1A-CC
Capital Costs for Alternative 1A - Excavation and Off-Site Disposal (Subtitle D)

Mohawk Tannery Site
Nashua, New Hampshire

2017 Unit Cost
($)

2017 Total Cost
($)

2017 Total Direct 
Cost
($)

Comments/Reference

Item No. Item Qty. Unit Sub. Mat. Labor Equip Sub. Mat. Labor Equip 1.951 ENR 2002-2017 Multiplier
04 - DEWATERING ( Areas 1 and 2)
04-001 Rental Pumps (3 ea) 60 Wk -$                  474.09$  -$              -$              -$                         28,445.58$          -$                      -$                      28,445.58$             CCI Updated
04-002 3-inch Discharge Hose 1000 LF -$                  -$         -$              7.80$           -$                         -$                      -$                      7,804.00$            7,804.00$               CCI Updated
04-003 Fractionation Tanks (2 each at 11 months) 22 MO -$                  -$         -$              1,755.90$    -$                         -$                      -$                      38,629.80$          38,629.80$             CCI Updated
04-004 Analytical Samples 10 Ea 975.50$            -$         -$              -$              9,755.00$               -$                      -$                      -$                      9,755.00$               CCI Updated
04-005 Waste Disposal Fees 250 Kgal 3.90$                -$         -$              -$              975.50$                  -$                      -$                      -$                      975.50$                   CCI Updated
05 - SLUDGE/WASTE/SOIL EXCAVATION
05-001 Excavate & Load Overlying Soil 12400 CY -$                  -$         1.42$           3.47$           -$                         -$                      17,660.45$          43,062.47$          60,722.92$             CCI Updated
05-002 Excavate & Load Sludge/Waste 68900 CY -$                  -$         2.15$           5.21$           -$                         -$                      147,866.29$        358,911.81$        506,778.10$           CCI Updated
05-003 Transport to Stockpile Areas 3445 Hr -$                  -$         24.78$         65.22$         -$                         -$                      85,359.18$          224,689.55$        310,048.73$           CCI Updated
05-004 Dust Suppression 300 Ac -$                  4.99$       40.72$         51.56$         -$                         1,498.37$            12,215.21$          15,469.48$          29,183.06$             CCI Updated
05-005 Odor Control 1 LS 273,140.00$    -$         -$              -$              273,140.00$           -$                      -$                      -$                      273,140.00$           CCI Updated
05-006 Air Monitoring 300 Ea 1,951.00$        -$         -$              -$              585,300.00$           -$                      -$                      -$                      585,300.00$           CCI Updated
06 - SLUDGE/WASTE STOCKPILING AND HANDLING
06-001 Odor/Moisture Control (Lime) 9900 Ton -$                  30.00$     -$              -$              -$                         297,000.00$        -$                      -$                      297,000.00$           Project experience
06-002 Sludge Dewatering/Moisture Control 1300 Hr -$                  -$         28.02$         146.33$       -$                         -$                      36,421.27$          190,222.50$        226,643.77$           CCI Updated
06-003 Stockpile Maintenance 1300 Hr -$                  -$         -$              146.33$       -$                         -$                      -$                      190,222.50$        190,222.50$           CCI Updated
07 - SAMPLE ANALYSES
07-001 Sample Shipping 150 Ea 80.00$              -$         -$              -$              12,000.00$             -$                      -$                      -$                      12,000.00$             Project experience
07-002 Confirmation Analytical Costs (Dioxin/SVOCs/Metals) 250 Ea 750.00$            -$         -$              -$              187,500.00$           -$                      -$                      -$                      187,500.00$           Project experience
07-003 Waste Characterization Samples 200 Ea 1,463.25$        -$         -$              -$              292,650.00$           -$                      -$                      -$                      292,650.00$           CCI Updated
08 - OFFSITE DISPOSAL OF SLUDGE/WASTE
08-001 Load Dump Trucks 75790 CY -$                  -$         1.42$           3.47$           -$                         -$                      107,942.39$        263,202.00$        371,144.39$           CCI Updated
08-002 Transportation & Disposal 123537.7 Ton 156.08$            -$         -$              -$              19,281,764.22$     -$                      -$                      -$                      19,281,764.22$     CCI Updated
09 - SITE RESTORATION
09-001 Backfill Placement & Compaction
09-001a Use Overlying Soil 9500 CY -$                  0.60$       3.24$           9.27$           -$                         5,745.70$            30,767.27$          88,038.88$          124,551.84$           CCI Updated
09-001b Use Off-Site Borrow 72000 CY -$                  10.32$     1.76$           4.04$           -$                         743,096.88$        126,424.80$        290,777.04$        1,160,298.72$       CCI Updated
09-002 Place Topsoil (4") 2500 CY -$                  35.37$     7.10$           7.39$           -$                         88,429.08$          17,754.10$          18,485.73$          124,668.90$           CCI Updated
09-003 Revegetate 4.5 AC -$                  664.04$  130.68$       179.63$       -$                         2,988.19$            588.05$                808.33$                4,384.57$               CCI Updated
10 - SITE STAFFING
10-001 Site Supervisor 11 MO -$                  -$         6,243.20$    -$              -$                         -$                      68,675.20$          -$                      68,675.20$             CCI Updated
10-002 Site Engineer 11 MO -$                  -$         6,243.20$    -$              -$                         -$                      68,675.20$          -$                      68,675.20$             CCI Updated
10-003 Site Sampler/Safety Officer 11 MO -$                  -$         4,682.40$    -$              -$                         -$                      51,506.40$          -$                      51,506.40$             CCI Updated
10-004 Site Sampler/Field Technician 11 MO -$                  -$         4,682.40$    -$              -$                         -$                      51,506.40$          -$                      51,506.40$             CCI Updated
10-005 Travel Expenses 210 Days -$                  -$         959.89$       -$              -$                         -$                      201,577.32$        -$                      201,577.32$           CCI Updated

SUBTOTAL DIRECT COST 20,994,196.43$     1,311,480.24$     1,119,444.60$     1,867,039.22$     25,292,160.48$     

TOTAL COST ($)
Total Cost ($) Comments

Sub. Mat. Labor Equip
Subtotal Direct Cost 20,994,196.43$     1,311,480.24$     1,119,444.60$     1,867,039.22$     25,292,160.48$     

Direct Cost Adjustments
Health and Safety on Labor and Equipment (5%) -$                         -$                      55,972.23$          93,351.96$          149,324.19$           

Subtotal 20,994,196.43$    1,311,480.24$    1,175,416.83$    1,960,391.18$    25,441,484.67$     
Indirect Cost Adjustments

Tax on Materials (7%) -$                         91,803.62$          -$                      -$                      91,803.62$             
G&A @10% of Equipment, Material, and Labor -$                         140,328.39$        117,541.68$        196,039.12$        453,909.19$           

Subcontract Fee @ 4% 839,767.86$           -$                      -$                      -$                      839,767.86$           
Labor OH @60% -$                         -$                      671,666.76$        -$                      671,666.76$           

Subtotal Direct & Indirect 21,833,964.29$    1,543,612.24$    1,964,625.27$    2,156,430.30$    27,498,632.09$     

Other Costs
Profit @ 10% of Subtotal Direct & Indirect 2,183,396.43$       154,361.22$        196,462.53$        215,643.03$        2,749,863.21$       

Engineering Contingency at 6% of Construction Cost and 2% of T&D Cost 1,491,013.20$       
Office Support @ 3% Direct & Indirect 655,018.93$           46,308.37$          58,938.76$          64,692.91$          824,958.96$           

TOTAL COST 32,564,467.46$     

I 

I 

I 
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Attachment B-1 - Table 2-PRSC
Post-Removal Site Control Costs for Alternative 1 - Excavation with Off-Site Disposal

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit
01 - Post-Construction Monitoring

01-001 Vegetation/Erosion Verification 8 Event 786.00$              6,288.00$               

Previous project experience. Mobilize to the site quarterly for 2 years, 
document cap conditions, document deficiencies, prepare/issue inspection 
report.

SUBTOTAL COST 6,288.00$               



Attachment B-4 - Table 2-PW
Present Worth for Alternative 4 - Stabilization/Solidification

Mohawk Tannery Site
Nashua, New Hampshire

Alternative 4 - In-Situ Solidification/Stabilization

Present Worth Analysis

Year Present Worth Factor (1)
Capital Costs

($)
O&M Costs

($)
Present Worth

($)
0 1.000 18,414,466.15$               -$                    18,414,466.15$          
1 0.935 -$                                  24,344.00$        22,751.40$                  
2 0.873 -$                                  24,344.00$        21,262.99$                  
3 0.816 -$                                  21,200.00$        17,305.51$                  
4 0.763 -$                                  21,200.00$        16,173.38$                  
5 0.713 -$                                  21,200.00$        15,115.31$                  
6 0.666 -$                                  21,200.00$        14,126.46$                  
7 0.623 -$                                  21,200.00$        13,202.29$                  
8 0.582 -$                                  21,200.00$        12,338.59$                  
9 0.544 -$                                  21,200.00$        11,531.40$                  

10 0.508 -$                                  21,200.00$        10,777.00$                  
11 0.475 -$                                  21,200.00$        10,071.97$                  
12 0.444 -$                                  21,200.00$        9,413.05$                    
13 0.415 -$                                  21,200.00$        8,797.25$                    
14 0.388 -$                                  21,200.00$        8,221.73$                    
15 0.362 -$                                  21,200.00$        7,683.86$                    
16 0.339 -$                                  21,200.00$        7,181.17$                    
17 0.317 -$                                  21,200.00$        6,711.38$                    
18 0.296 -$                                  21,200.00$        6,272.32$                    
19 0.277 -$                                  21,200.00$        5,861.98$                    
20 0.258 -$                                  21,200.00$        5,478.48$                    
21 0.242 -$                                  21,200.00$        5,120.08$                    
22 0.226 -$                                  21,200.00$        4,785.12$                    
23 0.211 -$                                  21,200.00$        4,472.07$                    
24 0.197 -$                                  21,200.00$        4,179.51$                    
25 0.184 -$                                  21,200.00$        3,906.08$                    
26 0.172 -$                                  21,200.00$        3,650.54$                    
27 0.161 -$                                  21,200.00$        3,411.72$                    
28 0.150 -$                                  21,200.00$        3,188.53$                    
29 0.141 -$                                  21,200.00$        2,979.93$                    
30 0.131 -$                                  21,200.00$        2,784.98$                    

TOTAL 18,683,222.23$     

Notes:
1 - Discount rate of 7% per OSWER Directive



Attachment B-4 - Table 2-CC
Capital Costs for Alternative 4 - Stabilization/Solidification

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit
01 - Pre-Construction Work
01-001 Pre-Design Investigation

01-001a Test-Pit Sample Collection & Extent Verification 5 DAY 7,500.00$           37,500.00$             
Previous Project Experience - Excavate/delineate to the edge of the sludge 
in each area. Collect treatability samples.

01-001b Stabilization Bench Testing 1 LS 20,000.00$         20,000.00$             
Previous Project Experience - Bench samples to replicate previous work & 
verify adequacy below groundwater.

01-001c Odor control verification testing 1 LS 5,000.00$           5,000.00$               
Previous Project Experience - Verify selected foam will provide adequate 
temporary odor control

01-002 Engineering & Removal Designs and Specifications 1 LS 779,205.00$      779,205.00$           
Assume 6% of physical construction capital cost in accordance with costing 
guidance manual EPA 540-R-00-002

01-003 Project Bonding 1 LS 140,000.00$      140,000.00$           Industry-Based Estimate (1% of physical construction capital costs)
01-004 Project Planning & Submittals
01-004a Construction Work Plan and Schedule 1 LS 20,000.00$         20,000.00$             Previous Project Experience
01-004b Health and Safety Plan 1 LS 8,000.00$           8,000.00$               Previous Project Experience
01-004c Erosion/Sediment Control Plan 1 LS 10,000.00$         10,000.00$             Previous Project Experience
01-004d Storm water and water control plan 1 LS 5,000.00$           5,000.00$               Previous Project Experience
01-004e Construction QAPP 1 LS 8,000.00$           8,000.00$               Previous Project Experience
01-004f Analytical QAPP 1 LS 8,000.00$           8,000.00$               Previous Project Experience
02 - Project Management and Staffing
02-001 Site Superintendent 9 MO 20,000.00$         180,000.00$           Vendor Estimate
02-002 Health & Safety Manager 9 MO 15,000.00$         135,000.00$           Vendor Estimate
02-003 Contractor QC Manager 9 MO 12,000.00$         108,000.00$           Vendor Estimate
02-004 Office & Accounting Support 9 MO 3,000.00$           27,000.00$             Vendor Estimate
03 - Mobilization, Site Preparation, and Temp Facilities
03-001 Mobilization 1 LS 200,000.00$      200,000.00$           Vendor Estimate
03-002 Temporary Facilities 8,000.00$           

03-002a
Temporary Facilities - Trailer; Storage containers; Phone; 
Internet; Site Staff Travel Expenses 9 MO 7,500.00$           67,500.00$             

1 Trailer, 1 Storage Container, Phone, Internet, Site Management Travel 
Expenses

03-002b Temporary Facilities - Electric; water 9 MO 7,500.00$           67,500.00$             
600-Amp service for the life of the project, includes installation of a power 
drop and meter establishment

03-002c Temporary Facilities - MSW Disposal 500 TON 100.00$              50,000.00$             Weekly pickup at the site
03-002d Temporary Facilities - Fencing/Dust Screens 2500 LF 15.00$                37,500.00$             6' secured panel fencing, wind screen, dust fabric

03-002e Water Management Facilities (tanks, pumps, hose) 9 MO 10,000.00$         90,000.00$             
2 Fractionation tanks, Suction pumps; Transfer pumps; hoses; in-line 
meter; tank cleanout

03-002f Water discharge to PTOW 150,000 GAL 0.05$                   7,500.00$               Vendor Estimate; based on known water levels
03-003 Site Preparation

03-003a Site Prep. Install/Maintain E&S Controls 3500 LF 8.00$                   28,000.00$             
Silt fencing & straw wattles around entire work area. Double silt fence 
along the Nashua River

03-003b Clearing/Chipping/Grubbing Work Areas 7 Ac 15,000.00$         105,000.00$           Medium-thickness clearing to 6" above grade. Off-site recycling.

~ 



Attachment B-4 - Table 2-CC
Capital Costs for Alternative 4 - Stabilization/Solidification

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit

03-003c Disposal of below-grade vegetation 400 TON 100.00$              40,000.00$             
Grub stumps from cleared areas; Remove soil/sludge to the extent 
practicable. Size for off-site disposal

03-003d Decontamination Facilities 4 Ea 5,000.00$           20,000.00$             
1 Stabilized construction entrance; 3 equipment/personnel 
decontamination stations located on-site

03-003e Access Road Construction/Improvement 1 LS 36,000.00$         36,000.00$             
1,000 feet of 16-foot wide 1.5-inch crushed stone-bedded with filter fabric. 
Installed to access Broad Street Parkway

03-003f On-site Haul Road Improvement 1 LS 27,000.00$         27,000.00$             
750 feet of 16-foot wide 1.5-inch crushed stone-bedded with filter fabric 
for on-site access roads.

03-003g Stockpile/Staging Area Preparation 1 LS 25,000.00$         25,000.00$             
Graded 100'X100' pad with soil berms, water collection sump, and bedded 
with a 40-mil liner over crushed stone

03-003h By-Pass/Remove/Replace Sewer 350 LF 300.00$              105,000.00$           Locate and protect 48-inch RCP during construction.
03-003I Abandon Monitoring Wells 5 Ea 2,000.00$           10,000.00$             Abandon GZ-9, GZ-10, SH-16S/D, and the supply well
04 - Project Controls

04-001 Health and Safety Equipment Purchase/Maintenance 9 MO 13,000.00$         117,000.00$           

Purchase, store, and use Tyvek suits, full-face respirators, respirator 
cartridges, PIDs, Multi-gas meters, ammonia meters, perimeter air 
monitoring equipment

04-002 Dust Control Equipment 9 MO 5,000.00$           45,000.00$             
Air misting equipment, water truck with water bar/sprayer, multiple layers 
of ballasted polyethylene sheeting over stockpiles

04-003 Work Area Odor Control Equipment and Materials
04-003a Odor Foam Machines 9 MO 5,000.00$           45,000.00$             Purchase and operate two Rusmar foam disperser pumps
04-003b Odor Foam 40 drums per month 360 DRUMS 550.00$              198,000.00$           Delivery and store Rusmar anti-odor foam

04-003c Hood/Shroud Over Stabilization Working Zones 2 Ea 62,000.00$         124,000.00$           Steel, plastic, and filter fabric shrouds for each solidification method

04-004 Perimeter Odor Control Equipment and Materials 9 MO 7,500.00$           67,500.00$             
Air-misting equipment at the site perimeter with the neighborhood with 
anti-odor scents

04-005 Establishment of Survey Controls 1 LS 100,000.00$      100,000.00$           
Surveys for the following: pre-construction, post-construction, 
performance & progress payments, post-stabilization, post-cap/as-builts.

04-006 Materials/QC Testing 1 LS 100,000.00$      100,000.00$           
Materials QC testing, strength testing, permeability testing, compaction 
testing, and engineering submittal testing

05 - Excavation of Overlying Soil, SRS-Exceeding Soil, and Expansion Cell Soil

05-001 Area 1 -Excavate Soil Berms, Transport, Stockpile 1500 CY 20.00$                30,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-002 Area 2 - Excavate 3 feet,  Transport, Stockpile 9000 CY 20.00$                180,000.00$           
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-003 Area 3 - Excavate 2 feet,  Transport, Stockpile 225 CY 25.00$                5,625.00$               
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-004 Area 4 - Excavate 3 feet,  Transport, Stockpile 400 CY 25.00$                10,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

~ 



Attachment B-4 - Table 2-CC
Capital Costs for Alternative 4 - Stabilization/Solidification

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit

05-005 Area 6 - Excavate 3 feet,  Transport, Stockpile 675 CY 25.00$                16,875.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-006 Area 7 - Excavate 4 feet,  Transport, Stockpile 2250 CY 20.00$                45,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-007 SRS-Exceeding Soil, Transport to Area 2 1200 CY 25.00$                30,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-008 Southern Parcel - Excavate 1 foot, Transport to Area 2 2500 CY 25.00$                62,500.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-008 Expansion Cell Excavation - Sloped Sidewalls 16000 CY 20.00$                320,000.00$           
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

06 - Sludge Consolidation
06-001 Area 3 - Excavate 5 feet Transport to Ex. Cell 550 CY 25.00$                13,750.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
06-002 Area 4 - Excavate 6 feet Transport to Ex. Cell 800 CY 25.00$                20,000.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
06-003 Area 6 - Excavate 5 feet Transport to Ex. Cell 1200 CY 25.00$                30,000.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
06-004 Area 7 - Excavate 8 feet Transport to Ex. Cell 4500 CY 20.00$                90,000.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
07 - Solidification/Stabilization
07-001 Deliver and Store Portland Cement 16000 TON 150.00$              2,400,000.00$       Vendor estimate
07-002 Deliver and Store Powdered Activated Carbon 200 TON 1,100.00$           220,000.00$           Vendor estimate

07-003 Debris Removal During Stabilization 100 TON 750.00$              75,000.00$             Vendor estimate. Extraction using a long-arm excavator and grapple.
07-004 Debris Disposal (non-haz) 100 TON 100.00$              10,000.00$             Vendor Estimate
07-005 Auger Stabilization Method Demonstration 5 DAY 10,000.00$         50,000.00$             Subcontractor-led demonstration

07-006 Area 1 Stabilization - 25% vol Sand; 25% wt Cement 23560 CY 160.00$              3,769,600.00$       
Vendor estimate - assumed approximately 200 CY of stabilization insitu per-
day

07-007 Area 2 Stabilization Method Demonstration 5 DAY 10,000.00$         50,000.00$             Vendor estimate

07-007 Area 2 Stabilization - 16% wt Cement 33330 CY 40.00$                1,333,200.00$       
Vendor estimate - assumed approximately 500 CY of stabilization insitu per-
day

07-008 Expansion Cell Stabilization - 16% wt Cement 16000 CY 40.00$                640,000.00$           
Vendor estimate - assumed approximately 500 CY of stabilization insitu per-
day

07-009 Solidification/Stabilization Swell Management 6000 CY 20.00$                120,000.00$           
Vendor estimate - On-going activity to use expansion cell as an overflow for 
swell volume

08 - Cap & Vent System Construction

08-001 Place Reuse Soil Over Stabilized Materials 6000 CY 20.00$                120,000.00$           Vendor estimate - assumes up to 3 feet of fill over the 17,500 SY area.
08-002 Deliver and Install 12-Inches of 3/4-Inch Vent Stone 1300 TON 60.00$                78,000.00$             Vendor estimate - assumes 3' wide, 1' thick pipe trenches.
08-003 Furnish and Install 6-Inch Multi-Flow Vent Strip 7500 LF 15.00$                112,500.00$           Vendor estimate
08-004 Furnish and Install Vent Risers 15 EA 7,500.00$           112,500.00$           Vendor estimate along a 25-foot center
08-005 Furnish and Install 15-Mil Vapor Barrier 17500 SY 7.50$                   131,250.00$           Vendor estimate - overlapping barrier
08-006 Deliver and Place 8-Inches of Well-Draining Sand 7000 CY 45.00$                315,000.00$           Vendor estimate - imported DOT-spec materials

08-007 Fine-Grading/Compaction 17500 SY 3.00$                   52,500.00$             
Vendor estimate - Promote positive water-shedding off the stabilization 
area

~ 



Attachment B-4 - Table 2-CC
Capital Costs for Alternative 4 - Stabilization/Solidification

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit
08-008 Deliver 4-Inches of Topsoil 1500 CY 45.00$                67,500.00$             Vendor estimate - Deliver and transfer topsoil to work area

08-009 Fine-Grade Topsoil 17500 SY 2.00$                   35,000.00$             
Vendor estimate to fine-grade and track-harrow topsoil to promote seed 
stabilization

08-010 Hydroseed Cap Area 17500 SY 3.00$                   52,500.00$             Vendor estimate - Hydroseed and mulch the stabilized area.
09 - Backfill & Site Restoration
09-001 Place Reuse Soil Into Areas 6 and 7 8600 CY 20.00$                172,000.00$           Vendor estimate - Load, transport, backfill, compact re-use soil
09-002 Fine-Grade/Compact Areas 6 and 7 2000 SY 3.00$                   6,000.00$               Vendor estimate - Fine-grade and compact top lifts
09-003 Deliver and Place 4-Inches of Topsoil - Areas 6 and 7 200 CY 45.00$                9,000.00$               Vendor estimate - Deliver and transfer topsoil to work area
09-004 Place Reuse Soil Into Areas 3 and 4 2000 CY 20.00$                40,000.00$             Vendor estimate - Load, transport, backfill, compact re-use soil
09-005 Fine-Grade/Compact Areas 3 and 4 800 SY 3.00$                   2,400.00$               Vendor estimate - Fine-grade and compact top lifts
09-006 Deliver and Place 4-Inches of Topsoil - Areas 3 and 4 70 CY 45.00$                3,150.00$               Vendor estimate - Deliver and transfer topsoil to work area
09-007 Place Reuse Soil Into Southern Parcel 2500 CY 20.00$                50,000.00$             Vendor estimate - Load, transport, backfill, compact re-use soil
09-008 Fine-Grade/Compact Southern Parcel 7500 SY 3.00$                   22,500.00$             Vendor estimate - Fine-grade and compact top lifts
09-007 Hydroseed Areas 3, 4, 6, 7, Southern Parcel 10300 SY 3.00$                   30,900.00$             Vendor estimate - Hydroseed and mulch the stabilized area.

09-008 Replace Abandoned Monitoring Wells 4 Ea 2,500.00$           10,000.00$             
Previous project experience. Install 4 replacement wells (GZ-09, GZ-10, SH-
16S/D) supply well will not be re-drilled

09-010 Place/grade remaining re-use soil 15500 CY 20.00$                310,000.00$           
10 - Decontamination, Temp. Facilities Removal & Demobilization

10-001 Decontaminate Equipment 20 Ea 1,500.00$           30,000.00$             
Vendor estimate - decontaminate all heavy equipment, hand tools, 
subcontractor equipment and tools

10-002 Remove Temporary Facilities and E&S Controls 1 LS 40,000.00$         40,000.00$             Vendor estimate
10-003 Demobilize Equipment 1 LS 150,000.00$      150,000.00$           Vendor estimate

SUBTOTAL COST 14,677,455.00$     

~ 



Attachment B-4 - Table 2-PRSC
Post-Removal Site Control Costs for Alternative 4 - Stabilization/Solidification

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit
01 - Post-Construction Monitoring

01-001 Vegetation/Erosion Verification 8 Event 786.00$              6,288.00$               

Previous project experience. Mobilize to the site quarterly for 2 years, 
document cap conditions, document deficiencies, prepare/issue inspection 
report.

01-002 Groundwater Monitoring 60 Event 8,300.00$           498,000.00$           

Previous project experience. Biannual groundwater monitoring of 8 
monitoring wells using standard sampling methods. Estimate assumes 
dedicated sampling equipment for each sampling round, and two field 
personnel. Assumes 30 years of monitoring, submittal of a data report for 
each sampling event, and an annual groundwater monitoring report.

01-003 Annual Groundwater Reporting 30 Year 4,600.00$           138,000.00$           

Previous project experience. Biannual groundwater monitoring of 8 
monitoring wells using standard sampling methods. Estimate assumes 
dedicated sampling equipment for each sampling round, and two field 
personnel. Assumes 30 years of monitoring, submittal of a data report for 
each sampling event, and an annual groundwater monitoring report.

01-004 Annual Cap Inspection 30 Year 4,600.00$           138,000.00$           
Previous project experience. Assumes annual inspections and simplified 
inspection report submittals. For an assumed period of 30 years.

SUBTOTAL COST 780,288.00$          



Attachment B-5 - Table 3-PW
Present Worth for Alternative 5 - Encapsulation/Capping

Mohawk Tannery Site
Nashua, New Hampshire

Alternative 5a - Encapsulation (Sheet Piling) and Capping (Geosynthetics)

Present Worth Analysis

Year Present Worth Factor (1)
Capital Costs

($)
O&M Costs

($)
Present Worth

($)
0 1.000 6,434,587.32$                 -$                    6,434,587.32$            
1 0.935 -$                                  35,344.00$        33,031.78$                  
2 0.873 -$                                  35,344.00$        30,870.82$                  
3 0.816 -$                                  32,200.00$        26,284.79$                  
4 0.763 -$                                  32,200.00$        24,565.23$                  
5 0.713 -$                                  32,200.00$        22,958.15$                  
6 0.666 -$                                  32,200.00$        21,456.22$                  
7 0.623 -$                                  32,200.00$        20,052.54$                  
8 0.582 -$                                  32,200.00$        18,740.69$                  
9 0.544 -$                                  32,200.00$        17,514.67$                  

10 0.508 -$                                  32,200.00$        16,368.85$                  
11 0.475 -$                                  32,200.00$        15,297.99$                  
12 0.444 -$                                  32,200.00$        14,297.19$                  
13 0.415 -$                                  32,200.00$        13,361.86$                  
14 0.388 -$                                  32,200.00$        12,487.72$                  
15 0.362 -$                                  32,200.00$        11,670.76$                  
16 0.339 -$                                  32,200.00$        10,907.25$                  
17 0.317 -$                                  32,200.00$        10,193.70$                  
18 0.296 -$                                  32,200.00$        9,526.82$                    
19 0.277 -$                                  32,200.00$        8,903.57$                    
20 0.258 -$                                  32,200.00$        8,321.09$                    
21 0.242 -$                                  32,200.00$        7,776.72$                    
22 0.226 -$                                  32,200.00$        7,267.96$                    
23 0.211 -$                                  32,200.00$        6,792.49$                    
24 0.197 -$                                  32,200.00$        6,348.12$                    
25 0.184 -$                                  32,200.00$        5,932.82$                    
26 0.172 -$                                  32,200.00$        5,544.69$                    
27 0.161 -$                                  32,200.00$        5,181.96$                    
28 0.150 -$                                  32,200.00$        4,842.95$                    
29 0.141 -$                                  32,200.00$        4,526.12$                    
30 0.131 -$                                  32,200.00$        4,230.02$                    

TOTAL 6,839,842.86$        

Notes:
1 - Discount rate of 7% per OSWER Directive



Attachment B-5 - Table 3-PW
Present Worth for Alternative 5 - Encapsulation/Capping

Mohawk Tannery Site
Nashua, New Hampshire

Alternative 5b - Encapsulation (Slurry Wall) and Impervious Capping

Present Worth Analysis

Year Present Worth Factor (1)
Capital Costs

($)
O&M Costs

($)
Present Worth

($)
0 1.000 11,750,362.32$               -$                    11,750,362.32$          
1 0.935 -$                                  35,344.00$        33,031.78$                  
2 0.873 -$                                  35,344.00$        30,870.82$                  
3 0.816 -$                                  32,200.00$        26,284.79$                  
4 0.763 -$                                  32,200.00$        24,565.23$                  
5 0.713 -$                                  32,200.00$        22,958.15$                  
6 0.666 -$                                  32,200.00$        21,456.22$                  
7 0.623 -$                                  32,200.00$        20,052.54$                  
8 0.582 -$                                  32,200.00$        18,740.69$                  
9 0.544 -$                                  32,200.00$        17,514.67$                  

10 0.508 -$                                  32,200.00$        16,368.85$                  
11 0.475 -$                                  32,200.00$        15,297.99$                  
12 0.444 -$                                  32,200.00$        14,297.19$                  
13 0.415 -$                                  32,200.00$        13,361.86$                  
14 0.388 -$                                  32,200.00$        12,487.72$                  
15 0.362 -$                                  32,200.00$        11,670.76$                  
16 0.339 -$                                  32,200.00$        10,907.25$                  
17 0.317 -$                                  32,200.00$        10,193.70$                  
18 0.296 -$                                  32,200.00$        9,526.82$                    
19 0.277 -$                                  32,200.00$        8,903.57$                    
20 0.258 -$                                  32,200.00$        8,321.09$                    
21 0.242 -$                                  32,200.00$        7,776.72$                    
22 0.226 -$                                  32,200.00$        7,267.96$                    
23 0.211 -$                                  32,200.00$        6,792.49$                    
24 0.197 -$                                  32,200.00$        6,348.12$                    
25 0.184 -$                                  32,200.00$        5,932.82$                    
26 0.172 -$                                  32,200.00$        5,544.69$                    
27 0.161 -$                                  32,200.00$        5,181.96$                    
28 0.150 -$                                  32,200.00$        4,842.95$                    
29 0.141 -$                                  32,200.00$        4,526.12$                    
30 0.131 -$                                  32,200.00$        4,230.02$                    

TOTAL 12,155,617.86$     

Notes:
1 - Discount rate of 7% per OSWER Directive



Attachment B-5 - Table 3-PW
Present Worth for Alternative 5 - Encapsulation/Capping

Mohawk Tannery Site
Nashua, New Hampshire

Alternative 5c - Encapsulation (Secant Wall) and Imperveous Capping

Present Worth Analysis

Year Present Worth Factor (1)
Capital Costs

($)
O&M Costs

($)
Present Worth

($)
0 1.000 6,597,872.36$                 -$                    6,597,872.36$            
1 0.935 6,597,872.36$                 35,344.00$        6,199,267.63$            
2 0.873 -$                                  35,344.00$        30,870.82$                  
3 0.816 -$                                  32,200.00$        26,284.79$                  
4 0.763 -$                                  32,200.00$        24,565.23$                  
5 0.713 -$                                  32,200.00$        22,958.15$                  
6 0.666 -$                                  32,200.00$        21,456.22$                  
7 0.623 -$                                  32,200.00$        20,052.54$                  
8 0.582 -$                                  32,200.00$        18,740.69$                  
9 0.544 -$                                  32,200.00$        17,514.67$                  

10 0.508 -$                                  32,200.00$        16,368.85$                  
11 0.475 -$                                  32,200.00$        15,297.99$                  
12 0.444 -$                                  32,200.00$        14,297.19$                  
13 0.415 -$                                  32,200.00$        13,361.86$                  
14 0.388 -$                                  32,200.00$        12,487.72$                  
15 0.362 -$                                  32,200.00$        11,670.76$                  
16 0.339 -$                                  32,200.00$        10,907.25$                  
17 0.317 -$                                  32,200.00$        10,193.70$                  
18 0.296 -$                                  32,200.00$        9,526.82$                    
19 0.277 -$                                  32,200.00$        8,903.57$                    
20 0.258 -$                                  32,200.00$        8,321.09$                    
21 0.242 -$                                  32,200.00$        7,776.72$                    
22 0.226 -$                                  32,200.00$        7,267.96$                    
23 0.211 -$                                  32,200.00$        6,792.49$                    
24 0.197 -$                                  32,200.00$        6,348.12$                    
25 0.184 -$                                  32,200.00$        5,932.82$                    
26 0.172 -$                                  32,200.00$        5,544.69$                    
27 0.161 -$                                  32,200.00$        5,181.96$                    
28 0.150 -$                                  32,200.00$        4,842.95$                    
29 0.141 -$                                  32,200.00$        4,526.12$                    
30 0.131 -$                                  32,200.00$        4,230.02$                    

TOTAL 13,169,363.75$     

Notes:
1 - Discount rate of 7% per OSWER Directive



Attachment B-5 - Table 3-CC
Capital Costs for Alternative 5 - Encapsulation (Sheet Pile)/Impermeable Capping

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit
01 - Pre-Construction Work
01-001 Pre-Design Investigation

01-001a
Test-Pit Sample Collection & Extent Verification & 
Engineering Parameter Samples 1 LS 75,000.00$         75,000.00$             

Previous Project Experience - Excavate/delineate to the edge of the sludge 
in each area. Collect engineering parameter samples for preload and 
parking surface design.

01-001c Odor control verification testing 1 LS 5,000.00$           5,000.00$               
Previous Project Experience - Verify selected foam will provide adequate 
temporary odor control

01-002 Engineering & Removal Designs and Specifications 1 LS 347,144.00$      347,144.00$           
Assume 8% of physical construction capital cost in accordance with costing 
guidance manual EPA 540-R-00-002

01-003 Project Bonding 1 LS 50,000.00$         50,000.00$             Industry-Based Estimate (1% of physical construction capital costs)
01-004 Project Planning & Submittals
01-004a Construction Work Plan and Schedule 1 LS 20,000.00$         20,000.00$             Previous Project Experience
01-004b Health and Safety Plan 1 LS 8,000.00$           8,000.00$               Previous Project Experience
01-004c Erosion/Sediment Control Plan 1 LS 10,000.00$         10,000.00$             Previous Project Experience
01-004d Storm water and water control plan 1 LS 5,000.00$           5,000.00$               Previous Project Experience
01-004e Construction QAPP 1 LS 8,000.00$           8,000.00$               Previous Project Experience
01-004f Analytical QAPP 1 LS 8,000.00$           8,000.00$               Previous Project Experience
02 - Project Management and Staffing
02-001 Site Superintendent 7 MO 20,000.00$         140,000.00$           Vendor Estimate
02-002 Health & Safety Manager 7 MO 15,000.00$         105,000.00$           Vendor Estimate
02-003 Contractor QC Manager 7 MO 7,500.00$           52,500.00$             Vendor Estimate
02-004 Office & Accounting Support 7 MO 3,000.00$           21,000.00$             Vendor Estimate
03 - Mobilization, Site Preparation, and Temp Facilities
03-001 Mobilization 1 LS 50,000.00$         50,000.00$             Vendor Estimate
03-002 Temporary Facilities

03-002a
Temporary Facilities - Trailer; Storage containers; Phone; 
Internet; Site Staff Travel Expenses 13 MO 4,500.00$           58,500.00$             

1 Trailer, 1 Storage Container, Phone, Internet, Site Management Travel 
Expenses

03-002b Temporary Facilities - Electric; water 13 MO 4,000.00$           52,000.00$             
600-Amp service for the life of the project, includes installation of a power 
drop and meter establishment

03-002c Temporary Facilities - MSW Disposal 500 TON 100.00$              50,000.00$             Weekly pickup at the site
03-002d Temporary Facilities - Fencing/Dust Screens 2500 LF 15.00$                37,500.00$             6' secured panel fencing, wind screen, dust fabric

03-002e Water Management Facilities (tanks, pumps, hose) 5 MO 10,000.00$         50,000.00$             
2 Fractionation tanks, Suction pumps; Transfer pumps; hoses; in-line 
meter; tank cleanout

03-002f Water discharge to PTOW 150,000 GAL 0.05$                   7,500.00$               Vendor Estimate; based on known water levels
03-003 Site Preparation

03-003a Site Prep. Install/Maintain E&S Controls 3500 LF 8.00$                   28,000.00$             
Silt fencing & straw wattles around entire work area. Double silt fence 
along the Nashua River

03-003b Clearing/Chipping/Grubbing Work Areas 5 Ac 15,000.00$         75,000.00$             Medium-thickness clearing to 6" above grade. Off-site recycling.

03-003c Disposal of below-grade vegetation 250 TON 100.00$              25,000.00$             
Grub stumps from cleared areas; Remove soil/sludge to the extent 
practicable. Size for off-site disposal

~ 



Attachment B-5 - Table 3-CC
Capital Costs for Alternative 5 - Encapsulation (Sheet Pile)/Impermeable Capping

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit

03-003d Decontamination Facilities 4 Ea 5,000.00$           20,000.00$             
1 Stabilized construction entrance; 3 equipment/personnel 
decontamination stations located on-site

03-003e Access Road Construction/Improvement 1 LS 36,000.00$         36,000.00$             
1,000 feet of 16-foot wide 1.5-inch crushed stone-bedded with filter fabric. 
Installed to access Broad Street Parkway

03-003f On-site Haul Road Improvement 1 LS 27,000.00$         27,000.00$             
750 feet of 16-foot wide 1.5-inch crushed stone-bedded with filter fabric 
for on-site access roads.

03-003g Stockpile/Staging Area Preparation 1 LS 20,000.00$         20,000.00$             
Graded 100'X100' pad with soil berms, water collection sump, and bedded 
with a nonwoven geotextile over crushed stone

03-003h By-Pass/Remove/Replace Sewer 350 LF 300.00$              105,000.00$           Locate and protect 48-inch RCP during construction.
03-003I Abandon Monitoring Wells 3 Ea 2,000.00$           6,000.00$               Abandon GZ-9, GZ-10, and the supply well
04 - Project Controls

04-001 Health and Safety Equipment Purchase/Maintenance 7 MO 4,500.00$           31,500.00$             

Purchase, store, and use Tyvek suits, full-face respirators, respirator 
cartridges, PIDs, Multi-gas meters, ammonia meters, perimeter air 
monitoring equipment

04-002 Dust Control Equipment 7 MO 5,000.00$           35,000.00$             
Air misting equipment, water truck with water bar/sprayer, multiple layers 
of ballasted polyethylene sheeting over stockpiles

04-003 Work Area Odor Control Equipment and Materials
04-003a Odor Foam Machines 7 MO 5,000.00$           35,000.00$             Purchase and operate two Rusmar foam disperser pumps
04-003b Odor Foam 40 drums per month 140 DRUMS 550.00$              77,000.00$             Delivery and store Rusmar anti-odor foam

04-004 Perimeter Odor Control Equipment and Materials 7 MO 7,500.00$           52,500.00$             
Air-misting equipment at the site perimeter with the neighborhood with 
anti-odor scents

04-005 Establishment of Survey Controls 1 LS 50,000.00$         50,000.00$             
Surveys for the following: pre-construction, post-construction, 
performance & progress payments

04-006 Materials/QC Testing 1 LS 25,000.00$         25,000.00$             
Materials QC testing, strength testing, permeability testing, compaction 
testing, and engineering submittal testing

05 - Excavation of Overlying Soil and SRS-Exceeding Soil

05-001 Area 1 -Excavate Soil Berms, Transport, Stockpile 1500 CY 20.00$                30,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-002 Area 3 - Excavate 2 feet,  Transport, Stockpile 225 CY 25.00$                5,625.00$               
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-003 Area 4 - Excavate 3 feet,  Transport, Stockpile 400 CY 25.00$                10,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-004 Area 6 - Excavate 3 feet,  Transport, Stockpile 675 CY 25.00$                16,875.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-005 Area 7 - Excavate 4 feet,  Transport, Stockpile 2250 CY 20.00$                45,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-006 SRS-Exceeding Soil, Transport to Area 1 1200 CY 25.00$                30,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

~ 



Attachment B-5 - Table 3-CC
Capital Costs for Alternative 5 - Encapsulation (Sheet Pile)/Impermeable Capping

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit

05-006 Southern Parcel - Excavate, containment wedge 1100 CY 25.00$                27,500.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

06 - Sludge Consolidation
06-001 Area 3 - Excavate 5 feet Transport to Area 1/2 550 CY 25.00$                13,750.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
06-002 Area 4 - Excavate 6 feet Transport to Area 1/2 800 CY 25.00$                20,000.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
06-003 Area 6 - Excavate 5 feet Transport to Area 1/2 1200 CY 25.00$                30,000.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
06-004 Area 7 - Excavate 8 feet Transport to Area 1/2 4500 CY 20.00$                90,000.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
07 - Sheetpile Wall Vertical Encapsulation

07-001 Deliver and Store 22-foot steel sheets 951000 LBS 0.80$                   760,800.00$           Vendor estimate. 2000 feet of 22-foot-long sheets delivered and staged.

07-002 Install Sheet Piles 35200 SF 18.00$                633,600.00$           
Vendor estimate. Install and connect 2000 linear feet of 22-foot-long sheet 
pile

07-003 Flush sheet pile knuckle-joints 18000 LF 2.00$                   36,000.00$             Vendor estimate. Clean the sheet pile joints and prepare for sealing

07-004 Install water-tight sealant in knuckle-joints 18000 LF 2.00$                   36,000.00$             Vendor estimate. Install Adeka Water Sealant in each knuckle-joint
08 - Impermeable Cap Over Sludge & Vent System Construction
08-001 Furnish and install 1 layer of triaxial geo-grid 14000 SY 4.00$                   56,000.00$             Vendor estimate. Geo-grid to diffuse cap loads
08-002 Deliver and Install 12-Inches of 3/4-Inch Vent Stone 1400 TON 60.00$                84,000.00$             Vendor estimate - assumes 3' wide, 1' thick pipe trenches.
08-003 Furnish and Install 6-Inch Multi-Flow Vent Strip 7700 LF 15.00$                115,500.00$           Vendor estimate
08-004 Import, place, and rough-grade 12 inch sublayer 5000 CY 39.00$                195,000.00$           NH DOT weighted average materials sheet & vendor estimate

08-005 Furnish and install geosynthetic membrane 14000 SY 6.00$                   84,000.00$             
Previous project estimate - up to 60-mil textured membrane, field-
extrusion welded

08-006 Furnish and Install Vent Risers 14 EA 1,500.00$           21,000.00$             Vendor estimate along a 25-foot center

08-007 Construct riser boots 14 EA 100.00$              1,400.00$               
Previous project estimate - seal boot to geomembrane with extrusion 
welds

08-008 Furnish and install biplanar geocomposite 14000 SY 8.30$                   116,200.00$           Biplaner geocompsite drainage layer in-lieu of sand/gravel drainage layer

08-009 Screen/place/compact/fine grade 12" reuse protective layer 5000 CY 33.00$                165,000.00$           
Vendor estimate - Promote positive water-shedding off the cap screened 
to 4" minus

08-010 Drainage swale and underdrain construction 1500 LF 37.00$                55,500.00$             

7-inch minus rip-rap downchutes and swale to detention pond. Swales 
unerlain by 8-inch corrugated HDPE pipe to direct percolated water to the 
detention pond

08-011 Excavate stormwater detention basin 3700 CY 20.00$                74,000.00$             4-foot deep detention pond
08-012 Storm water detention system construction 1 Lump 12,000.00$         12,000.00$             Vegetated detention pond w/high water release to river

08-013
Furninsh & place armoring subgrade/cushion aggregate 
materials 1000 CY 36.00$                36,000.00$             

NH DOT weighted average materials sheet. 3-inch minus stone and gravel 
mixture.

08-014 Furninsh & place armoring stone w/in floodplain 2500 CY 40.00$                100,000.00$           NH DOT weighted average materials sheet - Class B Stone
08-015 Furnish and place 6" topsoil layer 2300 CY 45.00$                103,500.00$           Vendor estimate
09 - Backfill & Site Restoration
09-001 Place Reuse Soil Into Areas 6 and 7 8600 CY 20.00$                172,000.00$           Vendor estimate

~ 



Attachment B-5 - Table 3-CC
Capital Costs for Alternative 5 - Encapsulation (Sheet Pile)/Impermeable Capping

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit
09-002 Fine-Grade/Compact Areas 6 and 7 2000 SY 3.00$                   6,000.00$               Vendor estimate - Fine-grade and compact top lifts
09-003 Deliver and Place 4-Inches of Topsoil - Areas 6 and 7 200 CY 45.00$                9,000.00$               Vendor estimate - Deliver and transfer topsoil to work area
09-004 Place Reuse Soil Into Areas 3 and 4 2000 CY 20.00$                40,000.00$             Vendor estimate
09-005 Fine-Grade/Compact Areas 3 and 4 800 SY 3.00$                   2,400.00$               Vendor estimate - Fine-grade and compact top lifts
09-006 Deliver and Place 4-Inches of Topsoil - Areas 3 and 4 70 CY 45.00$                3,150.00$               Vendor estimate - Deliver and transfer topsoil to work area
09-007 Hydroseed Encapsulation Area 14000 SY 3.00$                   42,000.00$             Vendor estimate - Hydroseed and mulch the stabilized area.

09-008 Replace Abandoned Monitoring Wells 2 Ea 2,500.00$           5,000.00$               
Previous project experience. Install 2 replacement wells (GZ-09, GZ-10) 
supply well will not be re-drilled

10 - Decontamination, Temp. Facilities Removal & Demobilization

10-001 Decontaminate Equipment 8 Ea 1,500.00$           12,000.00$             
Vendor estimate - decontaminate all heavy equipment, hand tools, 
subcontractor equipment and tools

10-002 Remove Temporary Facilities and E&S Controls 1 LS 40,000.00$         40,000.00$             Vendor estimate
10-003 Demobilize Equipment 1 LS 50,000.00$         50,000.00$             Vendor estimate

SUBTOTAL COST 5,193,944.00$       

Direct Cost Adjustments
Health and Safety on Labor and Equipment (5%) -$                         Health and Safety included in performance rates (assumed Level C)

Indirect Cost Adjustments
Tax on Materials (7%) -$                         Taxes (if any) are included in the presented rates

G&A @10% of Equipment, Material, and Labor -$                         G&A is included in the presented rates
Subcontract Fee @ 4% -$                         Fee is included in the presented rates

Labor OH @60% -$                         Overhead is included in labor rates

Other Costs
Profit @ 10% of Subtotal Direct & Indirect -$                         10% profit is included on capital costs

Engineering Contingency at 15%; Construction Contingency at 10% of Construction Cost 1,084,825.00$       
Office & Management Support @ 3% Direct & Indirect 155,818.32$           

TOTAL COST 6,434,587.32$       

~ 



Attachment B-5 - Table 3-CC
Capital Costs for Alternative 5 - Encapsulation (Slurry Wall)/Impermeable Capping

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit
01 - Pre-Construction Work
01-001 Pre-Design Investigation

01-001a
Test-Pit Sample Collection & Extent Verification & 
Engineering Parameter Samples 1 LS 75,000.00$         75,000.00$             

Previous Project Experience - Excavate/delineate to the edge of the sludge 
in each area. Collect engineering parameter samples for pile design.

01-001c Odor control verification testing 1 LS 5,000.00$           5,000.00$               
Previous Project Experience - Verify selected foam will provide adequate 
temporary odor control

01-002 Engineering & Removal Designs and Specifications 1 LS 485,544.00$      485,544.00$           
Assume 6% of physical construction capital cost in accordance with costing 
guidance manual EPA 540-R-00-002

01-003 Project Bonding 1 LS 90,000.00$         90,000.00$             Industry-Based Estimate (1% of physical construction capital costs)
01-004 Project Planning & Submittals
01-004a Construction Work Plan and Schedule 1 LS 20,000.00$         20,000.00$             Previous Project Experience
01-004b Health and Safety Plan 1 LS 8,000.00$           8,000.00$               Previous Project Experience
01-004c Erosion/Sediment Control Plan 1 LS 10,000.00$         10,000.00$             Previous Project Experience
01-004d Storm water and water control plan 1 LS 5,000.00$           5,000.00$               Previous Project Experience
01-004e Construction QAPP 1 LS 8,000.00$           8,000.00$               Previous Project Experience
01-004f Analytical QAPP 1 LS 8,000.00$           8,000.00$               Previous Project Experience
02 - Project Management and Staffing
02-001 Site Superintendent 14 MO 20,000.00$         280,000.00$           Vendor Estimate
02-002 Health & Safety Manager 14 MO 15,000.00$         210,000.00$           Vendor Estimate
02-003 Contractor QC Manager 14 MO 7,500.00$           105,000.00$           Vendor Estimate
02-004 Office & Accounting Support 14 MO 3,000.00$           42,000.00$             Vendor Estimate
03 - Mobilization, Site Preparation, and Temp Facilities
03-001 Mobilization 1 LS 50,000.00$         50,000.00$             Vendor Estimate
03-002 Temporary Facilities

03-002a
Temporary Facilities - Trailer; Storage containers; Phone; 
Internet; Site Staff Travel Expenses 14 MO 7,500.00$           105,000.00$           

1 Trailers, 1 Storage Container, Phone, Internet, Site Management Travel 
Expenses

03-002b Temporary Facilities - Electric; water 14 MO 4,000.00$           56,000.00$             
600-Amp service for the life of the project, includes installation of a power 
drop and meter establishment

03-002c Temporary Facilities - MSW Disposal 500 TON 100.00$              50,000.00$             Weekly pickup at the site
03-002d Temporary Facilities - Fencing/Dust Screens 2500 LF 15.00$                37,500.00$             6' secured panel fencing, wind screen, dust fabric

03-002e Water Management Facilities (tanks, pumps, hose) 14 MO 10,000.00$         140,000.00$           
2 Fractionation tanks, Suction pumps; Transfer pumps; hoses; in-line 
meter; tank cleanout

03-002f Water discharge to PTOW 150,000 GAL 0.05$                   7,500.00$               Vendor Estimate; based on known water levels
03-003 Site Preparation

03-003a Site Prep. Install/Maintain E&S Controls 3500 LF 8.00$                   28,000.00$             
Silt fencing & straw wattles around entire work area. Double silt fence 
along the Nashua River

03-003b Clearing/Chipping/Grubbing Work Areas 5 Ac 15,000.00$         75,000.00$             Medium-thickness clearing to 6" above grade. Off-site recycling.

03-003c Disposal of below-grade vegetation 250 TON 100.00$              25,000.00$             
Grub stumps from cleared areas; Remove soil/sludge to the extent 
practicable. Size for off-site disposal
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Attachment B-5 - Table 3-CC
Capital Costs for Alternative 5 - Encapsulation (Slurry Wall)/Impermeable Capping

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit

03-003d Decontamination Facilities 4 Ea 5,000.00$           20,000.00$             
1 Stabilized construction entrance; 3 equipment/personnel 
decontamination stations located on-site

03-003e Access Road Construction/Improvement 1 LS 36,000.00$         36,000.00$             
1,000 feet of 16-foot wide 1.5-inch crushed stone-bedded with filter fabric. 
Installed to access Broad Street Parkway

03-003f On-site Haul Road Improvement 1 LS 27,000.00$         27,000.00$             
750 feet of 16-foot wide 1.5-inch crushed stone-bedded with filter fabric 
for on-site access roads.

03-003g Stockpile/Staging Area Preparation 1 LS 20,000.00$         20,000.00$             
Graded 100'X100' pad with soil berms, water collection sump, and bedded 
with a nonwoven geotextile over crushed stone

03-003h By-Pass/Remove/Replace Sewer 350 LF 300.00$              105,000.00$           Locate and protect 48-inch RCP during construction.
03-003I Abandon Monitoring Wells 3 Ea 2,000.00$           6,000.00$               Abandon GZ-9, GZ-10, and the supply well
04 - Project Controls

04-001 Health and Safety Equipment Purchase/Maintenance 14 MO 4,500.00$           63,000.00$             

Purchase, store, and use Tyvek suits, full-face respirators, respirator 
cartridges, PIDs, Multi-gas meters, ammonia meters, perimeter air 
monitoring equipment

04-002 Dust Control Equipment 14 MO 5,000.00$           70,000.00$             
Air misting equipment, water truck with water bar/sprayer, multiple layers 
of ballasted polyethylene sheeting over stockpiles

04-003 Work Area Odor Control Equipment and Materials
04-003a Odor Foam Machines 14 MO 5,000.00$           70,000.00$             Purchase and operate two Rusmar foam disperser pumps
04-003b Odor Foam 40 drums per month 280 DRUMS 550.00$              154,000.00$           Delivery and store Rusmar anti-odor foam

04-004 Perimeter Odor Control Equipment and Materials 14 MO 7,500.00$           105,000.00$           
Air-misting equipment at the site perimeter with the neighborhood with 
anti-odor scents

04-005 Establishment of Survey Controls 1 LS 50,000.00$         50,000.00$             
Surveys for the following: pre-construction, post-construction, 
performance & progress payments

04-006 Materials/QC Testing 1 LS 25,000.00$         25,000.00$             
Materials QC testing, strength testing, permeability testing, compaction 
testing, and engineering submittal testing

05 - Excavation of Overlying Soil and SRS-Exceeding Soil

05-001 Area 1 -Excavate Soil Berms, Transport, Stockpile 1500 CY 20.00$                30,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-002 Area 2 - Excavate 3 feet,  Transport, Stockpile 9000 CY 20.00$                180,000.00$           
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-003 Area 3 - Excavate 2 feet,  Transport, Stockpile 225 CY 25.00$                5,625.00$               
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-004 Area 4 - Excavate 3 feet,  Transport, Stockpile 400 CY 25.00$                10,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-005 Area 6 - Excavate 3 feet,  Transport, Stockpile 675 CY 25.00$                16,875.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-006 Area 7 - Excavate 4 feet,  Transport, Stockpile 2250 CY 20.00$                45,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer
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Attachment B-5 - Table 3-CC
Capital Costs for Alternative 5 - Encapsulation (Slurry Wall)/Impermeable Capping

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit

05-007 SRS-Exceeding Soil, Transport to Area 1 1200 CY 25.00$                30,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

06 - Sludge Consolidation
06-001 Area 3 - Excavate 5 feet Transport to Area 1/2 550 CY 25.00$                13,750.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
06-002 Area 4 - Excavate 6 feet Transport to Area 1/2 800 CY 25.00$                20,000.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
06-003 Area 6 - Excavate 5 feet Transport to Area 1/2 1200 CY 25.00$                30,000.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
06-004 Area 7 - Excavate 8 feet Transport to Area 1/2 4500 CY 20.00$                90,000.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
07 - Slurry Wall Vertical Encapsulation

07-001 Install Guidewalls for Slurry Wall 1600 LF 50.00$                80,000.00$             
RS Means - 4-feet deep trench 3 feet wide along the proposed alignment; 
reinforced at the surface with cast in-place concrete

07-002 Install Soldier Pile Slurry Wall 36000 SF 125.00$              4,500,000.00$       
Vendor Estimate & R.S. Means Slurry Trench - 1,600 feet of 22-foot trench; 
H-Piles 8' on center. Inject Slurry. Slurry management crew cost included

07-003 Management of Slurry & Consolidation with Sludge 140000 GAL 0.75$                   105,000.00$           
Construct a lagoon on-site to allow slurry to dewater. Excavate and 
transport dewatered slurry to be interred with sludge.

08 - Impermeable Cap Over Sludge & Vent System Construction
08-001 Furnish and install 1 layer of triaxial geo-grid 14000 SY 4.00$                   56,000.00$             Vendor estimate. Geo-grid to diffuse cap loads
08-002 Deliver and Install 12-Inches of 3/4-Inch Vent Stone 1400 TON 60.00$                84,000.00$             Vendor estimate - assumes 3' wide, 1' thick pipe trenches.
08-003 Furnish and Install 6-Inch Multi-Flow Vent Strip 7700 LF 15.00$                115,500.00$           Vendor estimate
08-004 Import, place, and rough-grade 12 inch sublayer 5000 CY 39.00$                195,000.00$           NH DOT weighted average materials sheet & vendor estimate

08-005 Furnish and install geosynthetic membrane 14000 SY 6.75$                   94,500.00$             
Previous project estimate - up to 60-mil textured membrane, field-
extrusion welded

08-006 Furnish and Install Vent Risers 14 EA 1,500.00$           21,000.00$             Vendor estimate along a 25-foot center

08-007 Construct riser boots 14 EA 100.00$              1,400.00$               
Previous project estimate - seal boot to geomembrane with extrusion 
welds

08-008 Furnish and install biplanar geocomposite 14000 SY 8.30$                   116,200.00$           Biplaner geocompsite drainage layer in-lieu of sand/gravel drainage layer

08-009 Screen/place/compact/fine grade 12" reuse protective layer 5000 CY 33.00$                165,000.00$           
Vendor estimate - Promote positive water-shedding off the cap screened 
to 4" minus

08-010 Drainage swale and underdrain construction 1500 LF 37.00$                55,500.00$             

7-inch minus rip-rap downchutes and swale to detention pond. Swales 
unerlain by 8-inch corrugated HDPE pipe to direct percolated water to the 
detention pond

08-011 Excavate stormwater detention basin 3700 CY 20.00$                74,000.00$             4-foot deep detention pond
08-012 Storm water detention system construction 1 Lump 12,000.00$         12,000.00$             Vegetated detention pond w/high water release to river

08-013
Furninsh & place armoring subgrade/cushion aggregate 
materials 1000 CY 36.00$                36,000.00$             

NH DOT weighted average materials sheet. 3-inch minus stone and gravel 
mixture.

08-014 Furninsh & place armoring stone w/in floodplain 2500 CY 40.00$                100,000.00$           NH DOT weighted average materials sheet - Class B Stone
08-015 Furnish and place 6" topsoil layer 2300 CY 45.00$                103,500.00$           Vendor estimate
09 - Backfill & Site Restoration
09-001 Place Reuse Soil Into Areas 6 and 7 8600 CY 20.00$                172,000.00$           Vendor estimate - Load, transport, backfill, compact re-use soil
09-002 Fine-Grade/Compact Areas 6 and 7 2000 SY 3.00$                   6,000.00$               Vendor estimate - Fine-grade and compact top lifts
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Attachment B-5 - Table 3-CC
Capital Costs for Alternative 5 - Encapsulation (Slurry Wall)/Impermeable Capping

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit
09-003 Deliver and Place 4-Inches of Topsoil - Areas 6 and 7 200 CY 45.00$                9,000.00$               Vendor estimate - Deliver and transfer topsoil to work area
09-004 Place Reuse Soil Into Areas 3 and 4 2000 CY 20.00$                40,000.00$             Vendor estimate - Load, transport, backfill, compact re-use soil
09-005 Fine-Grade/Compact Areas 3 and 4 800 SY 3.00$                   2,400.00$               Vendor estimate - Fine-grade and compact top lifts
09-006 Deliver and Place 4-Inches of Topsoil - Areas 3 and 4 70 CY 45.00$                3,150.00$               Vendor estimate - Deliver and transfer topsoil to work area
09-007 Hydroseed Encapsulation Area 14000 SY 3.00$                   42,000.00$             Vendor estimate - Hydroseed and mulch the stabilized area.

09-008 Replace Abandoned Monitoring Wells 2 Ea 2,500.00$           5,000.00$               
Previous project experience. Install 2 replacement wells (GZ-09, GZ-10) 
supply well will not be re-drilled

10 - Decontamination, Temp. Facilities Removal & Demobilization

10-001 Decontaminate Equipment 8 Ea 1,500.00$           12,000.00$             
Vendor estimate - decontaminate all heavy equipment, hand tools, 
subcontractor equipment and tools

10-002 Remove Temporary Facilities and E&S Controls 1 LS 40,000.00$         40,000.00$             Vendor estimate
10-003 Demobilize Equipment 1 LS 50,000.00$         50,000.00$             Vendor estimate

SUBTOTAL COST 9,443,944.00$       

Direct Cost Adjustments
Health and Safety on Labor and Equipment (5%) -$                         Health and Safety included in performance rates (assumed Level C)

Indirect Cost Adjustments
Tax on Materials (7%) -$                         Taxes (if any) are included in the presented rates

G&A @10% of Equipment, Material, and Labor -$                         G&A is included in the presented rates
Subcontract Fee @ 4% -$                         Fee is included in the presented rates

Labor OH @60% -$                         Overhead is included in labor rates

Other Costs
Profit @ 10% of Subtotal Direct & Indirect -$                         10% profit is included on capital costs

Engineering Contingency at 15%; Construction Contingency at 10% of Construction Cost 2,023,100.00$       
Office & Management Support @ 3% Direct & Indirect 283,318.32$           

TOTAL COST 11,750,362.32$     



Attachment B-5 - Table 3-CC
Capital Costs for Alternative 5 - Encapsulation (Secant Wall)/Impermeable Capping

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit
01 - Pre-Construction Work
01-001 Pre-Design Investigation

01-001a
Test-Pit Sample Collection & Extent Verification & 
Engineering Parameter Samples 1 LS 75,000.00$         75,000.00$             

Previous Project Experience - Excavate/delineate to the edge of the sludge 
in each area. Collect engineering parameter samples for pile design.

01-001c Odor control verification testing 1 LS 5,000.00$           5,000.00$               
Previous Project Experience - Verify selected foam will provide adequate 
temporary odor control

01-002 Engineering & Removal Designs and Specifications 1 LS 527,124.00$      527,124.00$           
Assume 6% of physical construction capital cost in accordance with costing 
guidance manual EPA 540-R-00-002

01-003 Project Bonding 1 LS 90,000.00$         90,000.00$             Industry-Based Estimate (1% of physical construction capital costs)
01-004 Project Planning & Submittals
01-004a Construction Work Plan and Schedule 1 LS 20,000.00$         20,000.00$             Previous Project Experience
01-004b Health and Safety Plan 1 LS 8,000.00$           8,000.00$               Previous Project Experience
01-004c Erosion/Sediment Control Plan 1 LS 10,000.00$         10,000.00$             Previous Project Experience
01-004d Storm water and water control plan 1 LS 5,000.00$           5,000.00$               Previous Project Experience
01-004e Construction QAPP 1 LS 8,000.00$           8,000.00$               Previous Project Experience
01-004f Analytical QAPP 1 LS 8,000.00$           8,000.00$               Previous Project Experience
02 - Project Management and Staffing
02-001 Site Superintendent 25 MO 20,000.00$         500,000.00$           Vendor Estimate
02-002 Health & Safety Manager 25 MO 15,000.00$         375,000.00$           Vendor Estimate
02-003 Contractor QC Manager 25 MO 7,500.00$           187,500.00$           Vendor Estimate
02-004 Office & Accounting Support 25 MO 3,000.00$           75,000.00$             Vendor Estimate
03 - Mobilization, Site Preparation, and Temp Facilities
03-001 Mobilization 1 LS 50,000.00$         50,000.00$             Vendor Estimate
03-002 Temporary Facilities

03-002a
Temporary Facilities - Trailer; Storage containers; Phone; 
Internet; Site Staff Travel Expenses 25 MO 7,500.00$           187,500.00$           

1 Trailers, 1 Storage Container, Phone, Internet, Site Management Travel 
Expenses

03-002b Temporary Facilities - Electric; water 25 MO 4,000.00$           100,000.00$           
600-Amp service for the life of the project, includes installation of a power 
drop and meter establishment

03-002c Temporary Facilities - MSW Disposal 500 TON 100.00$              50,000.00$             Weekly pickup at the site
03-002d Temporary Facilities - Fencing/Dust Screens 2500 LF 15.00$                37,500.00$             6' secured panel fencing, wind screen, dust fabric

03-002e Water Management Facilities (tanks, pumps, hose) 25 MO 10,000.00$         250,000.00$           
2 Fractionation tanks, Suction pumps; Transfer pumps; hoses; in-line 
meter; tank cleanout

03-002f Water discharge to PTOW 150,000 GAL 0.05$                   7,500.00$               Vendor Estimate; based on known water levels
03-003 Site Preparation

03-003a Site Prep. Install/Maintain E&S Controls 3500 LF 8.00$                   28,000.00$             
Silt fencing & straw wattles around entire work area. Double silt fence 
along the Nashua River

03-003b Clearing/Chipping/Grubbing Work Areas 5 Ac 15,000.00$         75,000.00$             Medium-thickness clearing to 6" above grade. Off-site recycling.

03-003c Disposal of below-grade vegetation 250 TON 100.00$              25,000.00$             
Grub stumps from cleared areas; Remove soil/sludge to the extent 
practicable. Size for off-site disposal
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Attachment B-5 - Table 3-CC
Capital Costs for Alternative 5 - Encapsulation (Secant Wall)/Impermeable Capping

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit

03-003d Decontamination Facilities 4 Ea 5,000.00$           20,000.00$             
1 Stabilized construction entrance; 3 equipment/personnel 
decontamination stations located on-site

03-003e Access Road Construction/Improvement 1 LS 36,000.00$         36,000.00$             
1,000 feet of 16-foot wide 1.5-inch crushed stone-bedded with filter fabric. 
Installed to access Broad Street Parkway

03-003f On-site Haul Road Improvement 1 LS 27,000.00$         27,000.00$             
750 feet of 16-foot wide 1.5-inch crushed stone-bedded with filter fabric 
for on-site access roads.

03-003g Stockpile/Staging Area Preparation 1 LS 20,000.00$         20,000.00$             
Graded 100'X100' pad with soil berms, water collection sump, and bedded 
with a nonwoven geotextile over crushed stone

03-003h By-Pass/Remove/Replace Sewer 350 LF 300.00$              105,000.00$           Locate and protect 48-inch RCP during construction.
03-003I Abandon Monitoring Wells 3 Ea 2,000.00$           6,000.00$               Abandon GZ-9, GZ-10, and the supply well
04 - Project Controls

04-001 Health and Safety Equipment Purchase/Maintenance 25 MO 4,500.00$           112,500.00$           

Purchase, store, and use Tyvek suits, full-face respirators, respirator 
cartridges, PIDs, Multi-gas meters, ammonia meters, perimeter air 
monitoring equipment

04-002 Dust Control Equipment 25 MO 5,000.00$           125,000.00$           
Air misting equipment, water truck with water bar/sprayer, multiple layers 
of ballasted polyethylene sheeting over stockpiles

04-003 Work Area Odor Control Equipment and Materials
04-003a Odor Foam Machines 25 MO 5,000.00$           125,000.00$           Purchase and operate two Rusmar foam disperser pumps
04-003b Odor Foam 40 drums per month 280 DRUMS 550.00$              154,000.00$           Delivery and store Rusmar anti-odor foam

04-004 Perimeter Odor Control Equipment and Materials 25 MO 7,500.00$           187,500.00$           
Air-misting equipment at the site perimeter with the neighborhood with 
anti-odor scents

04-005 Establishment of Survey Controls 1 LS 50,000.00$         50,000.00$             
Surveys for the following: pre-construction, post-construction, 
performance & progress payments

04-006 Materials/QC Testing 1 LS 25,000.00$         25,000.00$             
Materials QC testing, strength testing, permeability testing, compaction 
testing, and engineering submittal testing

05 - Excavation of Overlying Soil and SRS-Exceeding Soil

05-001 Area 1 -Excavate Soil Berms, Transport, Stockpile 1500 CY 20.00$                30,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-002 Area 2 - Excavate 3 feet,  Transport, Stockpile 9000 CY 20.00$                180,000.00$           
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-003 Area 3 - Excavate 2 feet,  Transport, Stockpile 225 CY 25.00$                5,625.00$               
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-004 Area 4 - Excavate 3 feet,  Transport, Stockpile 400 CY 25.00$                10,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-005 Area 6 - Excavate 3 feet,  Transport, Stockpile 675 CY 25.00$                16,875.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

05-006 Area 7 - Excavate 4 feet,  Transport, Stockpile 2250 CY 20.00$                45,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer
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Attachment B-5 - Table 3-CC
Capital Costs for Alternative 5 - Encapsulation (Secant Wall)/Impermeable Capping

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit

05-007 SRS-Exceeding Soil, Transport to Area 1 1200 CY 25.00$                30,000.00$             
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, D5-
dozer

06 - Sludge Consolidation
06-001 Area 3 - Excavate 5 feet Transport to Area 1 550 CY 25.00$                13,750.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
06-002 Area 4 - Excavate 6 feet Transport to Area 1 800 CY 25.00$                20,000.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
06-003 Area 6 - Excavate 5 feet Transport to Area 1 1200 CY 25.00$                30,000.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
06-004 Area 7 - Excavate 8 feet Transport to Area 1 4500 CY 20.00$                90,000.00$             Vendor estimate - 300 Series excavator, 30-ton haul truck
07 - Secant Wall Vertical Encapsulation
07-001 Installation of Secant Pile Wall 1 EA 4,200,000.00$   4,200,000.00$       Vendor Estimate-Single Rig & Slurry support crew

07-002 Installation of Reinforcing Steel 500 EA 1,210.00$           605,000.00$           R.S. Means - Driven H-Pile; Size 14X73; 22 feet long; apprx. 4 feet O.C.

07-002 Excavation spoils management 3500 CY 30.00$                105,000.00$           
Vendor estimate - 300-series excavator, 3 CY bucket, 30-ton haul truck, 
significant stand-by time

08 - Impermeable Cap Over Sludge & Vent System Construction
08-001 Furnish and install 1 layer of triaxial geo-grid 14000 SY 4.00$                   56,000.00$             Vendor estimate. Geo-grid to diffuse cap loads
08-002 Deliver and Install 12-Inches of 3/4-Inch Vent Stone 1400 TON 60.00$                84,000.00$             Vendor estimate - assumes 3' wide, 1' thick pipe trenches.
08-003 Furnish and Install 6-Inch Multi-Flow Vent Strip 7700 LF 15.00$                115,500.00$           Vendor estimate
08-004 Import, place, and rough-grade 12 inch sublayer 5000 CY 39.00$                195,000.00$           NH DOT weighted average materials sheet & vendor estimate

08-005 Furnish and install geosynthetic membrane 14000 SY 6.00$                   84,000.00$             
Previous project estimate - up to 60-mil textured membrane, field-
extrusion welded

08-006 Furnish and Install Vent Risers 14 EA 1,500.00$           21,000.00$             Vendor estimate along a 25-foot center

08-007 Construct riser boots 14 EA 100.00$              1,400.00$               
Previous project estimate - seal boot to geomembrane with extrusion 
welds

08-008 Furnish and install biplanar geocomposite 14000 SY 8.30$                   116,200.00$           Biplaner geocompsite drainage layer in-lieu of sand/gravel drainage layer

08-009 Screen/place/compact/fine grade 12" reuse protective layer 5000 CY 33.00$                165,000.00$           
Vendor estimate - Promote positive water-shedding off the cap screened 
to 4" minus

08-010 Drainage swale and underdrain construction 1500 LF 37.00$                55,500.00$             

7-inch minus rip-rap downchutes and swale to detention pond. Swales 
unerlain by 8-inch corrugated HDPE pipe to direct percolated water to the 
detention pond

08-011 Excavate stormwater detention basin 3700 CY 20.00$                74,000.00$             4-foot deep detention pond
08-012 Storm water detention system construction 1 Lump 12,000.00$         12,000.00$             Vegetated detention pond w/high water release to river

08-013
Furninsh & place armoring subgrade/cushion aggregate 
materials 1000 CY 36.00$                36,000.00$             

NH DOT weighted average materials sheet. 3-inch minus stone and gravel 
mixture.

08-014 Furninsh & place armoring stone w/in floodplain 2500 CY 40.00$                100,000.00$           NH DOT weighted average materials sheet - Class B Stone
08-015 Furnish and place 6" topsoil layer 2300 CY 45.00$                103,500.00$           Vendor estimate
09 - Backfill & Site Restoration
09-001 Place Reuse Soil Into Areas 6 and 7 8600 CY 20.00$                172,000.00$           Vendor estimate - Load, transport, backfill, compact re-use soil
09-002 Fine-Grade/Compact Areas 6 and 7 2000 SY 3.00$                   6,000.00$               Vendor estimate - Fine-grade and compact top lifts
09-003 Deliver and Place 4-Inches of Topsoil - Areas 6 and 7 200 CY 45.00$                9,000.00$               Vendor estimate - Deliver and transfer topsoil to work area
09-004 Place Reuse Soil Into Areas 3 and 4 2000 CY 20.00$                40,000.00$             Vendor estimate - Load, transport, backfill, compact re-use soil
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Attachment B-5 - Table 3-CC
Capital Costs for Alternative 5 - Encapsulation (Secant Wall)/Impermeable Capping

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit
09-005 Fine-Grade/Compact Areas 3 and 4 800 SY 3.00$                   2,400.00$               Vendor estimate - Fine-grade and compact top lifts
09-006 Deliver and Place 4-Inches of Topsoil - Areas 3 and 4 70 CY 45.00$                3,150.00$               Vendor estimate - Deliver and transfer topsoil to work area
09-007 Hydroseed Encapsulation Area 14000 SY 3.00$                   42,000.00$             Vendor estimate - Hydroseed and mulch the stabilized area.

09-008 Replace Abandoned Monitoring Wells 2 Ea 2,500.00$           5,000.00$               
Previous project experience. Install 2 replacement wells (GZ-09, GZ-10) 
supply well will not be re-drilled

10 - Decontamination, Temp. Facilities Removal & Demobilization

10-001 Decontaminate Equipment 8 Ea 1,500.00$           12,000.00$             
Vendor estimate - decontaminate all heavy equipment, hand tools, 
subcontractor equipment and tools

10-002 Remove Temporary Facilities and E&S Controls 1 LS 40,000.00$         40,000.00$             Vendor estimate
10-003 Demobilize Equipment 1 LS 50,000.00$         50,000.00$             Vendor estimate

SUBTOTAL COST 10,679,024.00$     

Direct Cost Adjustments
Health and Safety on Labor and Equipment (5%) -$                         Health and Safety included in performance rates (assumed Level C)

Indirect Cost Adjustments
Tax on Materials (7%) -$                         Taxes (if any) are included in the presented rates

G&A @10% of Equipment, Material, and Labor -$                         G&A is included in the presented rates
Subcontract Fee @ 4% -$                         Fee is included in the presented rates

Labor OH @60% -$                         Overhead is included in labor rates

Other Costs
Profit @ 10% of Subtotal Direct & Indirect -$                         10% profit is included on capital costs

Engineering Contingency at 15%; Construction Contingency at 10% of Construction Cost 2,196,350.00$       
Office & Management Support @ 3% Direct & Indirect 320,370.72$           

TOTAL COST 13,195,744.72$     



Attachment B-5 - Table 3-PRSC
Post-Removal Site Control Costs for Alternative 5 - Encapsulation/Impermeable Capping

Mohawk Tannery Site
Nashua, New Hampshire

Unit Cost
($)

Total Cost
($)

Comments/Reference

Item No. Item Qty. Unit
01 - Post-Construction Monitoring

01-001 Vegetation/Erosion Verification 8 Event 786.00$              6,288.00$               

Previous project experience. Mobilize to the site quarterly for 2 years, 
document cap conditions, document deficiencies, prepare/issue inspection 
report.

01-002 Groundwater Monitoring 60 Event 8,300.00$           498,000.00$           

Previous project experience. Biannual groundwater monitoring of 8 
monitoring wells using standard sampling methods. Estimate assumes 
dedicated sampling equipment for each sampling round, and two field 
personnel. Assumes 30 years of monitoring, submittal of a data report for 
each sampling event, and an annual groundwater monitoring report.

01-003 Annual Groundwater Reporting 30 Year 4,600.00$           138,000.00$           

Previous project experience. Biannual groundwater monitoring of 8 
monitoring wells using standard sampling methods. Estimate assumes 
dedicated sampling equipment for each sampling round, and two field 
personnel. Assumes 30 years of monitoring, submittal of a data report for 
each sampling event, and an annual groundwater monitoring report.

01-004 Annual Cap Inspection 30 Year 7,500.00$           225,000.00$           

Previous project experience. Assumes annual inspections and cap 
inspection report submittals consistent with solid waste cap inspection 
reports. For an assumed period of 30 years.

04-005 Cap maintenance 30 Year 3,500.00$           105,000.00$           

Cap mowing twice per year using a tractor-pulled brush mower. Cuttings 
allowed to mulch in-place. Animal burrow mainteance assumed to require 
approximately $500 annually.

SUBTOTAL COST 972,288.00$          

Direct Cost Adjustments
Health and Safety on Labor and Equipment (5%) -$                         Health and Safety included in performance rates

Indirect Cost Adjustments
Tax on Materials (7%) -$                         Taxes (if any) are included in the presented rates

G&A @10% of Equipment, Material, and Labor -$                         G&A is included in the presented rates
Subcontract Fee @ 4% -$                         Fee is included in the presented rates

Labor OH @60% -$                         Overhead is included in labor rates

Other Costs
Profit @ 10% of Subtotal Direct & Indirect -$                         10% profit is included on capital costs

Engineering Contingency at 10% of PRSC Cost 97,228.80$             Factors applied consistent with EPA cost guidance 540-R-00-002.
Office & Management Support @ 3% Direct & Indirect 97,228.80$             Factors applied consistent with EPA cost guidance 540-R-00-002.

TOTAL COST 1,166,745.60$       
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Case No.:  Page 1 of 5 Effective Date: September 19, 2014 Issue Date: May 30, 2014 LOMR-APP 

12-01-0740R  Follows Conditional Case No.: 

14-01-0876P 

Washington, D.C. 20472 

Federal Emergency Management Agency 

LETTER OF MAP REVISION 

DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION 

COMMUNITY 

APPROXIMATE LATITUDE & LONGITUDE:  42.768,  -71.489 

SOURCE:  Other      DATUM:  NAD 83 

 City of Nashua 
Hillsborough County 

New Hampshire 

COMMUNITY NO.:  330097 

BASIS OF REQUEST 

IDENTIFIER 

DAM FLOODWAY 
HYDRAULIC ANALYSIS 
NEW TOPOGRAPHIC DATA 

Jackson Mills Crest Gate Project 

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES 

DATE:  September 25, 2009 NO.:  33011C0494D TYPE:  FIRM* 

DATE:  September 25, 2009 NO.:  33011C0513D TYPE:  FIRM 

DATE:  April 18, 2011 NO.:  33011C0514E TYPE:  FIRM 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY:   September 25, 2009 

    PROFILE(S):  161P AND 162P 

    FLOODWAY DATA TABLE:  8 

Enclosures reflect changes to flooding sources affected by this revision. 
* FIRM - Flood Insurance Rate Map 

FLOODING SOURCE(S) & REVISED REACH(ES) 

Nashua River - From approximately 920 feet upstream of B & M Railroad Bridge to approximately 320 feet downstream of Mine Falls Dam 

SUMMARY OF REVISIONS 

Revised Flooding Effective Flooding Flooding Source Increases Decreases 

Nashua River Zone AE Zone AE YES YES 

Zone X (unshaded) Zone X (unshaded) YES YES 

BFEs* BFEs YES YES 

Floodway Floodway YES YES 

* BFEs - Base Flood Elevations 

DETERMINATION 

This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) 
regarding a request for a Letter of Map Revision (LOMR) for the area described above.  Using the information submitted, we have determined that 
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is 
warranted.  This document revises the effective NFIP map, as indicated in the attached documentation.  Please use the enclosed annotated map 
panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community. 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605.  Additional Information about the NFIP is available on our website at 
http://www.fema.gov/nfip. 

14-01-0876P                      102-I-A-C 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 
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Case No.:  Page 2 of 5 Effective Date: September 19, 2014 Issue Date: May 30, 2014 LOMR-APP 14-01-0876P 

Washington, D.C. 20472 

Federal Emergency Management Agency 

LETTER OF MAP REVISION 

DETERMINATION DOCUMENT (CONTINUED) 

FLOODING SOURCE(S) & REVISED REACH(ES) 

Nashua River - From approximately 920 feet upstream of B & M Railroad Bridge to approximately 320 feet downstream of Mine Falls Dam 

SUMMARY OF REVISIONS 

Flooding Source Effective Flooding Revised Flooding Increases Decreases 

Nashua River Zone X (shaded) Zone X (shaded) YES YES 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605.  Additional Information about the NFIP is available on our website at 
http://www.fema.gov/nfip. 

14-01-0876P                      102-I-A-C 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 



 

Case No.:  Page 3 of 5 Effective Date: September 19, 2014 Issue Date: May 30, 2014 LOMR-APP 14-01-0876P 

Washington, D.C. 20472 

Federal Emergency Management Agency 

LETTER OF MAP REVISION 

DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION 

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance 
with the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448), 
42 U.S.C. 4001-4128, and 44 CFR Part 65.  Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, 
communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP 
criteria.  These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum 
requirements for continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements to which 
the regulations apply. 

We provide the floodway designation to your community as a tool to regulate floodplain development.  Therefore, the floodway revision 
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate 
community action, as specified in Paragraph 60.3(d) of the NFIP regulations.   

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605.  Additional Information about the NFIP is available on our website at 
http://www.fema.gov/nfip. 

14-01-0876P                      102-I-A-C 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated 
portion of any watercourse is maintained.  This provision is incorporated into your community’s existing floodplain management 
ordinances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as 
bridges, culverts, dams, and other drainage structures, rests with your community.  We may request that your community submit a 
description and schedule of maintenance activities necessary to ensure this requirement. 

COMMUNITY REMINDERS 

We based this determination on the 1-percent-annual-chance flood discharges computed in the FIS for your community without 
considering subsequent changes in watershed characteristics that could increase flood discharges.  Future development of projects 
upstream could cause increased flood discharges, which could cause increased flood hazards.  A comprehensive restudy of your 
community’s flood hazards would consider the cumulative effects of development on flood discharges subsequent to the publication of 
the FIS report for your community and could, therefore, establish greater flood hazards in this area. 

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or 
State/Commonwealth law have been obtained.  State/Commonwealth or community officials, based on knowledge of local conditions 
and in the interest of safety, may set higher standards for construction or may limit development in floodplain areas.  If your 
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take 
precedence over the minimum NFIP requirements. 

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community 
will serve as a repository for the new data.  We encourage you to disseminate the information in this LOMR by preparing a news release 
for publication in your community's newspaper that describes the revision and explains how your community will provide the data and 
help interpret the NFIP maps.  In that way, interested persons, such as property owners, insurance agents and mortgage lenders, can 
benefit from the information. 
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Washington, D.C. 20472 

Federal Emergency Management Agency 

LETTER OF MAP REVISION 

DETERMINATION DOCUMENT (CONTINUED) 

We have designated a Consultation Coordination Officer (CCO) to assist your community.  The CCO will be the primary liaison between 
your community and FEMA.  For information regarding your CCO, please contact: 
 

Mr. Kevin Merli 
Director, Mitigation Division 

Federal Emergency Management Agency, Region I 
99 High Street, Sixth Floor 

Boston, MA 02110 
(617) 832-4761 

STATUS OF THE COMMUNITY NFIP MAPS 

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this 
LOMR at this time.  When changes to the previously cited FIRM panel(s) and FIS report warrant physical revision and republication in 
the future, we will incorporate the modifications made by this LOMR at that time. 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605.  Additional Information about the NFIP is available on our website at 
http://www.fema.gov/nfip. 

14-01-0876P                      102-I-A-C 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 
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Washington, D.C. 20472 

Federal Emergency Management Agency 

LETTER OF MAP REVISION 

DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

A notice of changes will be published in the Federal Register.  This information will be published in your local newspaper on or about 
the dates listed below and through FEMA’s Flood Hazard Mapping website at 
https://www.floodmaps.fema.gov/fhm/Scripts/bfe_main.asp. 
 
LOCAL NEWSPAPER  Name: The Telegraph of Nashua 

       Dates: June 5, 2014 and June 12, 2014 
 
Within 90 days of the second publication in the local newspaper, a citizen may request that we reconsider this determination.  Any 
request for reconsideration must be based on scientific or technical data.  Therefore, this letter will be effective only after the 90-day 
appeal period has elapsed and we have resolved any appeals that we receive during this appeal period.  Until this LOMR is effective, the 
revised flood hazard information presented in this LOMR may be changed. 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605.  Additional Information about the NFIP is available on our website at 
http://www.fema.gov/nfip. 

14-01-0876P                      102-I-A-C 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1
Feet above confluence with Merrimack River 

2
Elevation computed without consideration of backwater effects from the Merrimack River 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 
 
 

HILLSBOROUGH COUNTY, NH 
(ALL JURISDICTIONS) 

FLOODWAY DATA 

NASHUA RIVER 
 

 

FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION (FEET NAVD) 

CROSS SECTION DISTANCE
1
 

 
WIDTH 
(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

Nashua River  
0 

 
325 

 
2,193 

 
9.2 

 
113.6 

 
91.3

2
 

 
92.3 

 
1.0 A 

B 845 93 1,048 19.3 113.6 99.3
2
 99.3 0.0 

C 3,712 180 3,188 6.3 113.6 107.5
2
 108.2 0.7 

D 5,338 160 3,024 6.7 113.6 109.3
2
 109.8 0.5 

E 6,373 155 2,540 7.9 113.6 111.3
2
 111.8 0.5 

F 6,831 269 3,398 5.9 120.8 120.8 120.8 0.0 

G 7,686 227 3,102 6.5 122.6 122.6 122.6 0.0 

H 9,046 182 2,502 8.1 123.6 123.6 123.7 0.1 

I 10,920 385 3,545 5.7 125.6 125.6 125.7 0.1 

J 14,082 572 7,164 2.8 127.1 127.1 127.3 0.2 

K 17,109 223 3,713 5.4 127.7 127.7 128.1 0.4 

L 19,189 813 6,738 3.0 128.8 128.8 129.2 0.4 

M 20,720 246 3,836 5.3 129.2 129.2 129.7 0.5 

N 21,800 217 3,652 5.5 129.6 129.6 130.2 0.6 

O 24,543 196 2,928 6.9 131.5 131.5 132.0 0.5 

P 24,947 176 3,259 6.2 131.9 131.9 132.6 0.7 

Q 26,488 666 6,706 3.0 133.4 133.4 134.1 0.7 

R 28,818 940 10,196 2.0 164.1 164.1 164.1 0.0 

S 30,846 673 7,860 2.6 164.4 164.4 164.4 0.0 

T 33,792 251 4,972 4.1 164.9 164.9 164.9 0.0 

U 37,536 206 4,132 4.9 165.6 165.6 166.0 0.4 

V 40,255 972 7,858 2.6 166.2 166.2 166.8 0.6 

W 44,194 184 3,005 6.7 168.0 168.0 168.6 0.6 

X 47,673 874 6,553 3.1 170.7 170.7 171.3 0.6 

Y 50,683 156 2,120 15.4 173.3 173.3 174.3 1.0 

Z 52,573 882 8,110 2.2 175.3 175.3 176.0 0.7 
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